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“STROMBERG” Car- 
buretors . .. foremost 


in consistent,enduring 
performance. 


“BENDIX” B-K Vacu- 
um Power Braking .. . 


world's favorite for sure- 
fire, improved action. 


“BENDIX” Brakes 
-«» Hydraulic and 
mechanical, ruggedly 
built, embody vital 
braking advantages. 


A Wartime Job in Which American Automotive 
Servicemen Have a Vital Part 


\ vital part of a big wartime job has been 
put squarely up to the automotive service- 
men of America. 


Vast quantities of war materials— parts for 
guns, tanks, trucks and ships, as well as 
materials for ammunition—must move 
through the channels of civilian transpor- 
tation from source to destination on time. 
In addition, buses and_passenge 

must move our vast army of civilian war 
workers to and from the production lines 
each day. 


In short, civilian transportation must move 
both men and materials—and do it at peak 


efficiency, regardless of shortages and cur- 


tailments. 


Bendix, while in the thick of war-production 
is fully aware of its part in backing up the 
service industry with parts and _ servic 
replacements for this essential civiliai 
transportation. 


In addition to the parts themselves, Bendi 
has prepared and offers valuable wartinv 
“know how” manuals that are helping 
servicemen make limited supplies of repair 
parts and materials go farther and do 
better job. 


So, in these critical times of war, as in the 
days of peace, it is the privilege of Bendix 
to work shoulder to shoulder with America § 
automotive industry—helping it fulfill its 
destined part in “Passing the Ammunition 


BENDIX PRODUCTS DIVISION 


Products made by this Division serve with 
‘The Invisible Crew precision - built 
instruments and equipment which 25 
Bendix plants from coast to coast are 
speeding to our fighting crews on world 


battle fronts 


14 








43 








ENGINEERING Design for Air Cargo 


ystem 


Evolved at 
Enochal SAE 
Conference 
in Chicago 


hy 
AUSTIN W. STROMBERG 


LOSE of the historic two-day SAE Air Cargo Engineer 

ing Meeting staged Dec. 8-9 at the Knickerbocker 
Hotel, Chicago, marks the opening of a new chapter in 
air cargo history. Results from the five idea-crammed ses 
sions, attended by over 400 key leaders in the air cargo 
division of the aviation industry, promise be epoch 
For, as America’s air cargo 
leaders sat down together and studied the ideas and devel 
opments presented in 12 informative papers on freighting 
by air and swapped ideas in the after-paper discussions, a 
new pattern was clearly in the making for America’s air 
cargo transport system—one with greater emphasis on 
transportation engineering. 

This important event, first of its kind to inaugurate 
analysis of air cargo problems on a national scale, brought 
together a notable gathering. 
ent were 


making in air cargo progress. 


Included among those pres- 
aeronautical and research engineers, 
representatives of the 


aviation 
Army and Navy and Government 
bureaus, air line operators and traffic experts, aircraft and 
engine designers, leading equipment and handling experts, 
and truck engineers as well. All came to study ways and 
cans to advance the design, construction, and operation 
of air cargo planes. They came to study terminal facilities, 
1ethods, devices, and short cuts vital to the growth and 
rogress of transporting freight through the air. 

From the opening session on Tuesday morning on air 
ne cargo problems to the closing session Wednesday 
tternoon on cargo gliders, the meeting set a fast pace in 
xploring the problems of air cargo design and transporta- 
on of freight by air. Voiced frequently in the sessions 
ere assertions that the time is now ripe for vast changes 
nd improvements in air cargo technique, following the 
reat strides in air cargo transport by the armed services. 


Jonuary, 1943 









(Photographs by Robert J. Temple) 


Success of the lary 


Army and Navy in air transport o 
tonnage over vast distances, it was agreed, offers much 
valuable information on what to do and what not to do in 
peacetime movement of freight by air cargo. 

Today's need is a transportation engineering approac! 
agreed technicians, to replace expediency and improvisation 
of the swaddling-clothes period of air cargo progress 
Applied transportation engineering, it was felt, will foster 
definite standards for specialized treight carrying equip 
ment, provide for the building of a sound rate structure, 
and furnish trafic managers of air cargo lines with a new 
background for educating shippers on the comparatiy« 
value of air transport in relation to surface transportation. 

A pioneer event, this first Air Cargo Engineering Meet 
ing appeared perfectly at home in Chicago, hub ot the 
nation’s network of air lines, and center of the industry's 
newest aviation plants. Its skillful handling by the Chicago 
Section evoked praise from many of the aviation leaders 
in attendance. This Section, host to the air cargo visitors, 
in cooperation with the SAE Aircraft activity, the Air 
Transportation Association, and the Aeronautical Chamber 
of Commerce, presented smooth-working organization 
that handled the sessions with clock-like precision and air 
line dispatch. 

Directing the meeting was R. D. Kelly, general chair 
man, and superintendent of development for the United 
Air Lines. To him should go major credit for its planning 
and for the arduous spade work required to produce th« 
top-flight program of speakers. Assisting him was Chicago 
Section Chairman J. 
committees: 


Howard Pile and an active array o 


Registration & Stevens. 


Andrew Raffay, Jr., S. 7 


Reception Committee: George C 
chairman; George E. Hammel, 
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Left to right: Com. C. H. Schildhauer, Naval Air Transportation Service; Ray Kelly, 
United Air Lines Transport Corp.; Col. Harold R: Harris, assistant chief of staff, 
Air Transport Command, Army Air Forces. Mr. Kelly was general chairman of the 
meeting and to him goes major credit for planning and production of the program 


Hoener, Clayton B. Seymour, Edward F. Donham, R. D. 
“Sid” Edwards, Harry L. Moir. 

Program Committee: R. D. Kelly, chairman; J. Howard 
Pile, R. D. “Sid” Edwards, J. A. Herlihy, R. H. Brouck, 
Robert J. Temple. 

Publicity & Publications Committee: Robert J. Temple, 
chairman and ofhcial photographer for all sessions; Austin 
W. Stromberg, Norman Panzegrau and Floyd E. Ertsman. 

Banquet Tickets Committee: James T 
man, Floyd E. Ertsman. 

Among the dramatic highlights which featured the Air 
Cargo sessions and banquet program may be mentioned: 

1. Presence of Mac Short, vice-president of engineering, 
Vega Aircraft Corp., Burbank, Calif., SAE president-elect 
tor 1943. Mr. Short spoke at the banquet on SAE war 
effort activities in place of SAE President A. W. Herring 
ton who unfortunately was unable to be present due to a 
death in his immediate family. 

2. Presence at the banquet of Hon. Mayor Edward J. 
Kelly of the City of Chicago. The Mayor welcomed repre 
sentatives of the aviation industry to Chicago, then spoke 
ot the nation’s pride in the accomplishments of the aviation 
industry and the Society of Automotive Engineers in the 
country’s fight to victory, and stressed Chicago’s rapid 


progress as an aviation production and operating center. 


. Greenlee, chair 
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Highlights 
pene POINTS in the formal papers 
and discussions calling for a new 
transportation twist to the engineer's 

slide rule were: 

e Need for standardization in floor 
levels, size and location of doors, ar- 
rangement of freight compartments 
and loading heights to facilitate han- 
dling of freight by air lines. 

e Establishing of standards for air 
freight classification, terminal layout 
and locations, type of loading equip- 
ment and methods to reduce parking 
time of planes while loading. 

e Setting up specifications for port- 
able and permanent load fastener 
equipment and methods for stowage. 

e Study of plane gross weights in 
terms of structural materials and avail- 
able payload capacity for passenger 
planes, air cargo planes, and combi- 
nation passenger and cargo planes. 

e Analysis of accumulated log re- 
corded data on most economical plane 
design for handling cargo transport at 
lowest ton-mile cost. 

e Analysis of the elements entering 
into the development of a sound 
freight structure for high-grade air 
cargo freight. 

e Further research on glider types, 
pick-up methods and feeder lines. 


> 


3. Resolutions passed by members at the banquet meet 
ing commending the work of the Society of Automotive 
Engineers in technical phases of the country’s war effort 
Resolution was offered by Charles Froesch, chief engineer 
of the Eastern Air Lines, and after its passage, it was pre 
sented to Mr. Arthur Nutt, chairman of the SAE Aero 
nautics Division and vice-president of the Wright Aero 
nautical Corp., for transmission to SAE headquarters. In 
presenting the resolution Mr. Froesch said: 

“I wish to refer to the aeronautics program which M: 
Short mentioned. Since our Government explicitly asked 
the SAE to undertake an ambitious program I hav 
watched the results of the energetic cooperation that has 
been generously applied by our aeronautical industries with 
participation by our air lines. In full collaboration with 
our Government branches, several hundred of our leading 
engineers have, for many months, freely exchanged tech 
nical information and “know-how” in the development 
and application of scores of standards, specifications, and 
recommended practices in the branches of our work that 
are covered by the Government assignments. These in 
clude engines, propellers, accessories, and equipment, as 
well as materials for these items and for airframes. Inas 
much as the results already accomplished have been monu 
mental and in view of the devotion that our industries and 
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ineers have applied to this task, 1 move, Mr. Chair- 


sai 
pe ,at this meeting go on record in recognition and 
ct .dation of this accomplishment which is currently 
6 significance in the war effort and which will be 
of ing value, in times of peace, to our manufacturing 
ind es. our air lines, our Government, and American 
adership in Air Transportation.” 
nial W. B. Stout, motordom’s oytstanding toast- 

ma brought down the house with his famed story 
(Stockholm style) about the elephant browsing in Mrs. 
Olson’s vegetable garden. 

<. (Amazing example of cargo transport in expediting 
relief in housing conditions of Alaskan workers was related 
by Toastmaster Stout. Within 24 hours after an order for 
12 fabricated houses was received in Detroit, he said, 
the houses were placed aboard passenger planes, and were 
delivered in the Arctic zone heated and ready for occu- 
pancy 








AIR LINE CARGO PROBLEMS 
SESSIONS 


William C. Littlewood, Chairman 
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First session of the two-day program convened at 10 
o'clock Tuesday morning in the Towne Room of the 
Knickerbocker Hotel with an attendance of about 200. 
General Chairman R. D. Kelly welcomed guests and mem- 


bers, then introduced the 
technical chairman for 
the morning session, Wil- 
liam C. Littlewood, vice- 
president of engineering, 
American Airlines, Inc. 
Mr. Littlewood introduced 
in turn speakers Froesch 
and Larson, and follow- 
ing presentation of the 
papers conducted the dis- 
cussion period. 
Historically of great 
importance, these sessions 
blazed new trails for en- 
gineers with an eye upon 










ey a the future of aviation. 
° owor lle, cnair- S , _ 
has Speakers _ stresse -CO- 
man of the Chicago ae : d “ 
Seciien. otiiee slimes nomic considerations as 
auspices the meeting well as engineering phases 
was held of tomorrow’s efforts. 


Deficiencies of Converted Passenger Airplanes for 
Cargo Transport Operating Requirements — 





CHARLES FROESCH, Eastern Air Lines, Inc. 


/RTCOMINGS of the converted passenger plane were at least 
in number, said Mr. Froesch, classifying them as follows: (1) 
lope and irregularity of floor at door causing concentration of 
t that point; (2) floors too weak, requiring reinforcing; (3) 
too narrow for entrance of bulky loads; (4) no anchorage for 
fasteners; (5) no provisions for cargo handler station; (6) hard 
d a center of gravity location; (7) lavatory in the wrong place; 
‘sufficient fire extinguisher protection; (9) door sill heights too 
le; (10) fuselage space, where circular or oval shape, cannot 
ed effectively. 
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big problem, said Mr. Froesch, is to keep the rate down where 
t business will follow. Eventually this might mean, he declared, 
to 12-cent per mile rate under proper designing. But he said, 
and capacity of plane cannot be predicted until a thorough 
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Igor Sikorsky, 
Vought-Sikor- 
sky Aijrcraft 
Division, Unit- 
ed Aircraft 
Corp., and 
Hon. William 
A. Burden, 
special assist- 
ant to the 
Secretary of 
Commerce, in 
charge of avi- 


ation. Mr. 
Burden as- 
sisted in de- 


velopment of 
the meeting 
and was chair- 
man at an 
important ses- 
sion 


analysis of air express and freight market has been made. Mr 
Froesch then projected on the screen 11 different views illustrating 
cargo planes of different landing gear heights and various shaped 
compartments with side doors that are often too narrow for loading 
large size objects or machinery. 

A density-volume ratio of 8 to 9 Ib per cu ft can be used, Mr. 
Froesch said, as a design criterion in figuring size of compartment. 
He pointed out heating and ventilation aspects of the cargo com 
partment and explained desirability of having cockpit close to a 
small compartment for protection of valuables. Lack of accessibility 
for preventive maintenance and regular servicing, he said, is general. 
Air cargo transport, he declared, should help to keep the peace in 
the postwar period, but meantime, he said the good word is “Praise 
the Lord and pass the ammunition.” 










Left to right: SAE Vice-President for Aircraft Peter 
Altman, Vultee Aircraft, Inc.; William Mentzer, United 
Air Lines Transport Corp.; Igor Sikorsky, Vought- 


Sikorsky Division, United Aircraft Corp.; and W. A. 
Del Valle, Pan-American Airways 
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1. William Stout, toastmaster, 
Stout Skycraft Corp., R. J. 
Temple, Lincoln-Boyce Ice Co. 





4. Jack Gray, Aeronautical Chamber of Com- 
merce of America, Herb Anderson, Whiting 
Corp., and H. D. Hoekstra, CAA 











Terminal Handling of Air Cargo— KARL O. LAR- 
SON, Northwest Airlines. 


ROBLEM of handling three classes of cargoes — unpackaged light 

pieces, unpackaged heavy units, and packaged goods in different 

shapes — requires, said Mr. Larson, greater simplification and stand 

ardization. He pointed out that containers used for surface-shipped 

goods are generally too heavy for car cargo shipping, and lighter 

; paper or fabric covers or containers are desirable. New materials 
for this purpose, he said, are being tested. 













Mr. Larson discussed the advantages of pallet loading with a lift 
truck. The pallet may be bolted to the floor, he said, thus eliminating 
strain of lashing. Weight of each package should be stamped on 
: the outside, he stated. Parking space requirements for a medium 
sized cargo plane, he declared, are about 150 ft square, and 10,00¢ 
' 





ore 







sq ft of terminal would require a 70-ft wide building one-story high 
along one 150 ft edge of berth, he asserted. For each additional 
berth, terminal must be extended accordingly. Alternate plan, h« 
said, is the large central warehouse for receiving, storing and trans 







ferring, and location opposite airport is favored, with connecting 
underground passage. Outlining the interior arrangement details 
for such a terminal, he stressed the need for machine handling to 
keep down time loading factor and for protection of goods. 

Due to variety of heights of plane doors and angles in compart 








ments, the power conveyor system of loading is often a_ practical 
solution, he said, where goods are brought to the aircraft. Weather 
conditions may impede outside cargo. handling, and in the end roof 
protection is most economical, he said. Multiple industrial truck 
method of loading incorporates flexibility of handling for many 
types of goods, Mr. Larson declared. Fork lift trucks are most 
adaptable, and with proper ship design that will incorporate pallet 













loading, this offers many advantages, he pointed out. Describing 
proper communications and signal facilities, he emphasized time 
















Among prominent peopte at the Air Cargo Engineering Meeting dinner 
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2. Ray Kelly, United Air Lines Transport Corp., 
Mayor Kelly of Chicago, and "'Sid'' Edwards, lines, Charles Froesch, Eastern Air 
United Airlines Transport Corp. 


\ 
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3. Barney Vierling, Pa.-Central Air- 


Lines, Inc., Ralph Ellinger, TWA 


5. William Littlewood, American Airlines, Inc., 
Tom Wolfe, Western Airlines, and Edward War- 
ner, Civil Aeronautics Board 





saving features that are necessary in expediting loading and unloadis 
operations. 


DISCUSSION 


Among the commentators on the papers of Mr. Froesch 
and Mr. Larson were: Dr. Alexander Klemin of New York 
University; George H. Freyermuth, Standard Oil Co. of 
N. J.; Chairman Littlewood; Tom Wolfe, Western A 
Lines; Harlan D. Fowler of Fowler Aircraft Co., San 
Diego, Calif.; Carl de Ganahl of Fleetwings, Inc., Bristol, 
Pa.; and Ralph Ellinger of TWA, Kansas City, Mo. 
Points commented upon dealt with need for loading ol 
plane through the top by container lift, rear and front 
loading of plane, and importance of speeding up loadin 
operations to reduce idle time of plane to the minim 
Mr. Froesch emphasized that costs must be brought dov 
and declared limitations of converted passenger planes w 
prevent much cost reduction until the time when lar 
capacity planes designed for -cargo use can be built. 

At the conclusion of the discussion, Harlan D. Fow! 
of the Fowler Aircraft Co., San Diego, Calif., placed 
display a movie film showing operating methods of t 
Fowler container loading system. The film was mad 
depict the modern cargo freight terminal of 1945, equip} 
with power lift container system for fast loading a 
unloading. 
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Ai. CARGO OPERATIONS SESSIONS 


Hon. William A. Burden, Chairman 
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ie Tuesday afternoon session, General Chairman 
Ke ntroduced the Hon. William A. Burden, Special 
\ss tant on Aviation to the U. S. Secretary of Commerce, 
wl ressed the importance of the three papers to be pre- 

on air cargo operation, particularly emphasizing the 

mportance of assembling and analyzing operating 
costs with the view of building up a scientific rate structure 
for air cargo use in the post-war period. Mr. Burden, 
ne r of the SAE since 1939 and vice-president of the 
Institute of Aeronautical Sciences, is author of the book 
“The Struggle for Airways in Latin America,” shortly to 
be published by the Council on Foreign Relations. Mr. 
Burden introduced each of the three speakers in turn and 
directed discussion after presentation of the papers. 





Packaging and Handling of Air Cargo-C. G. : " : 
PETERSON, Railway Express Agency, Inc. SAE President-elect Mac Short, Vega Aircraft Corp., was the 


speaker at the Air Cargo Engineering dinner 
T" relation of air cargo costs to volume of tonnage carried and 


vital importance of keeping loading and unloading time down 
minimum, two major items continually up for discussion at 
rious sessions, were thrown into strong relief by much of what 


turn to page 54 








Speakers at the SAE Air Cargo Engineering Meeting included: |) Karl Larson, Northwest Airlines, Inc.; 2) Charles Froesch, East- 

ern Air Lines, Inc.; 3) C. G. Peterson, Railway Express Agency, Inc.; 4) J. Parker Van Zandt, Department of Commerce; 5) J. V. 

Sheehan, Lockheed Aircraft Corp.; 6) E. S. Evans, Evans Products Co.; 7) H. D. Hoekstra, Civil Aeronautics Administration; 

8) Carlos Wood, Douglas Aircraft Co., Inc.; 9) Harry Stringer, All American Aviation, Inc.; 10) Major L. D. Barringer, chief, 
Glider Unit, Directorate of Air Support, Army Air Forces 
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MONDAY, JANUARY 11 











10:00 A.M. Transportation and Maintenance 


Preventive Maintenance and Inspection Procedure 
-E. N. HATCH, American Brakeblok Div., Amer- 
ican Brake Shoe and Foundry Co. 


10:00 A.M. 
Steel Cartridge Cases 
— LT.-COL. H. R. TURNER, U. S. Army 
Steel Cartridge Cases 
-R. B. SCHENCK, Buick Motor Div., General 
Motors Corp. 


2:00 P.M. Transportation and Maintenance 
Training of Mechanics 


— FLOYD PATRAS, Southwestern Greyhound Lines, 


Inc. 


Ammunition and Artillery 


2:00 P.M. Ammunition and Artillery 
Specifying Surface Finishes in Gun Manufacture 
—-HAROLD WHITE, Olds Motor Div., General 
Motors Corp. 
Material App'ica'ion in Gun Manufacture 
-M. F. GARWOOD and E. H. STILWILL, Chrys- 
ler Corp. 


8:00 P.M. Junior Student 


Auspices of Detroit Section 
The Training of Technical Specialists for the Armed 
Forces 


— BRIG.-GEN. S. G. HENRY, Armored Force 





TUESDAY, JANUARY 12 











10:00 A.M. Military Vehicles Maintenance 


Cooperation of Vehicle Manufacturers in Army 
Maintenance Program 
— BRIG.-GEN. JAMES KIRK, Ordnance Depart- 


ment 


10:00 A.M. 


Carbureticn for the Aircraft Engine 
-FRANK J. WIEGAND, Wright Aeronautical 
Corp. 
Aviation Power Plants 
— SANFORD A. MOSS, General Electric Co. 
Tool Shop O:gani-ation and Methods 
—W. F. PICCH, Ford Motor Co. 


2:00 P.M. Ammunition and Artillery 
The Why of Shell Metallurgy Specifications 
-COL. H. H. ZORNIG, Ordnance Department 


Aircraft Engine 











SAE 1943 


ANNUAL 


b P 


11-15 * BOOK- CADILLAC HOTEL, 


DETROIT 


How Shell Metallurgical Specifications Are Being Met 
-—C. L. EKSERGIAN, Budd Wheel Co. 
Hitting the Target 
—CAPT. A. S. WOTHERSPOON, U. S. Noval 
Ordnance 


2:00 P.M. Aircraft Engine 
Determination of Stresses in Aircraft Engines 
— CHARLES LIPSON, Chrysler Corp. 
New Materials for Aircraft Engines 
-M. H. YOUNG and H. HANINK, Wright Aero- 
nautical Corp. 


8:00 P.M. Business Session 
Nomination and Election of Members-at-Large of 
Annual Nominating Committee 
Announcement of Election of Officers for 1943 
Presentation of Life Membership 
The SAE At War 
-B. B. BACHMAN, Chairman, SAE War Activity 
Council 


8:30 P.M. Production 
The Conversion of Plants of the Automotive Industry 
to War Production 
—JOSEPH GESCHELIN, Chilton Co. 


Automotive Industry's Manufacturing Program for 


U.S. Army 


- BRIG.-GEN. JOHN K. CHRISTMAS, Ordnance 
Department 





WEDNESDAY, JANUARY 13 








10:00 A.M. 
Ame-ican Combat Vehicles 
-— LT.-COL. E. L. CUMMINGS, Ordnance Depart- 
ment 
Service Conditions Faced by Military Vehicles 
- LT.-COL. J. M. COLBY, Ordnance Department 


10:00 A.M. 


A Body Plant Goes to War 
—L. B. RIVARD, Lincoln Motor Div., Ford Motor 
Co. 
The Application of Flash Welding to Aircraft 
— ROBERT N. MILMOE, Lockheed Aircraft Corp. 


2:00 P.M. War Vehicles Materia!s 
Production Exper‘ences with NE Steels 
—R. W. ROUSH, The Timken-Detroit Axle Co. 
Substitute Materials —- Have We Gone the Limit? 
—- JOHN G. WOOD and R. F. SANDERS, Chev 
rolet Motor Div., General Motors Corp. 


Military Vehicles 


War Conversion 


20 SAE Journal, Vol. 51, No. ! 

















MEETING WILL 












ss He 


(PRODUCTION MEETING 


and Engineering Display 


6:30 P.M. 


Dinner 


(Limited to SAE members, applicants and 
members of the Armed Services) 
E. W. AUSTIN, Chairman Detroit Section 
K. T. KELLER, Toastmaster 
A. W. HERRINGTON, President SAE 
MAC SHORT, President-elect 
Ordnance Automotive Experience in This War 
-MAJOR-GEN. L. H. CAMPBELL, JR., Chief of 


Ordnance 





THURSDAY, JANUARY 14 











10:00 A.M. 


The Army Requirements of Fuels and Lubricants 
—BRIG.-GEN. WALTER B. PYRON, Chairman, 
War Department Committee on Liquid Fuels and 
Lubricants 
Influence of Engine Adjustment and Octane Number 
on Performance of Commercial Engines 
- D. P. BRENZ, H. H. MAXFIELD and A. B. CUL- 
BERTSON, She!l Oil Co. 
Effect of Altitude on the Knocking Tendency of En- 


Fuels and Lubricants 


gines 
-D. B. BROOKS, National Bureau of Standards 
10:00 A.M. Aircraft 


Accessory Power for Aircraft 
- MAJOR T. B. HOLLIDAY, U.S. Army Air Corps, 
Wright Field 
Cabin Supercharqing in Scheduled Airline Operation 
—R. L. ELLINGER, Transcontinental and Western 


Air, Inc. 
2:00 P.M. 


Corrosion of Bearing A'loys 
-L. M. TICHVINSKY, U. S. Naval Engineering 
Experiment Station 
Piston Ring Scuffing as a Criterion of Oil Perform- 
ance 


— GEORGE H. KELLER, Wright Aeronautical Corp. 


The Influence of Lubricating Oil Viscosity on Cylinder 
Wear 


—H. A. EVERETT, Pennsylvania State College 
2:00 P.M. Aircraft 


The Determination of Fuselage Moments 
- C. E. PAPPAS. Republic Aviation Corp. 
Aircraft Structural Testing 
-B. L. SPRINGER, Civil Aeronautics Administra- 


tion 


Fuels and Lubricants 


January, 1943 
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8:00 P.M. Cooperative Research 


Cooperative Research Comes of Age 
-C. B. VEAL, Cooperative Research Council 





FRIDAY, JANUARY 15 











10:00 A.M. Diesel Cold Starting 


SYMPOSIUM 
A. J. BLACKWOOD, Leader 


ENGINE DESIGN 


The Effect of Injection Pumps on Cold Starting 
-—M. M. ROENSCH, Chrysler Corp. 

Cranking Power and Torque Requirements at Sub- 
Zero Temperatures 


—H. L. KNUDSEN, Cummins Engine Co. 
FUELS AND LUBRICANTS 


Lubricants 
— J.C. GENIESSE, Atlantic Refining Co. 
Cold Starting Tests on Diesel Engines 
—H. R. PORTER, Standard Oil Co. of Calif. 
Fuel Addition Agents 
-G. H. CLOUD, Standard Oil Development Co., 
Esso Laboratories 
Progress Report on Cold Starting Data of the Auto- 
motive Diese! Fuels Division of the CFR 
—F. C. BURK, Atlantic Refining Co. 


ACCESSORY EQUIPMENT 


Storage Battery Performance at Low Temperatures 
-J. H. LITTLE, Chevrolet Motor Div., General 
Motors Corp., and 
—R. A. DAILY, Delco-Remy Div., General Motors 
Corp. 
The Importance of Accessory Equipment in Cold 
Starting of Diesel Engines 
—W. J. PELIZZONI, International-Plainfield Motor 
Co. 


PRACTICAL EXPERIENCES 
— LT.-COL. C. E. CUMMINGS, Ordnance Depart- 


ment 


2:00 P.M. 


The Ellictt-Lvsholm Supercharger 
— ALF LYSHOLM, Aktiebologet Liungstrom, Aug- 
turbin, Sweden: R. B. SMITH, Elliott Co.; and W. 
A. WILSON, Elliott Co. 
Hamilton-Whitfie'd Blower 
-— J. E. WHITFIELD, General Machinery Corp. 


Diesel Superchargers 
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Seaceeiintaceetianattll 


rmy Air Forces Materiel Command 
ministers Gigantic Aircraft Pro 


COMMANDING GENERAL 





Official photographs, U.S. Army Air Forces 


OMMANDING general of the Army Air 
Forces Materiel Command is as much 

at home with fantastic engineering develop- 
ments as he is with the astronomical figures 
involved in purchasing the Army Air Forces 
fighting equipment. 

Little may be printed of the tormer, al- 
though hundreds of SAE members are hard 
at work on projects which will make a 
brilliant chapter on research and engineering 
history when it can be told. (See page 59.) 

The Army aircraft program, administered 
by Major-Gen. Oliver P. Echols, now totals 
something like $55 billions, an analysis of 
the appropriations made by Congress, and 
other funds earmarked for this purpose, 
shows. This huge sum is approximately: 

® Equal to the total national federal debt 
of the United States as of a year ago, or 

® Equal to the total of all cash incomes 
of the Federal Government for the ten fiscal 
years of 1933 to 1942, inclusive, or 


Assistant Chiefs 
CONTRACTS 


ADMINISTRATION 





Major - Gen. OLIVER P. 

ECHOLS, head of a vast 

engineering and manu- 

facturing program which 

has already made indus- 
trial history 


CHIEF OF STAFF 





Brig.-Gen. BENNETT E. 
MEYERS, chief of staff, Ma- 


teriel Command 


ENGINEERING 





by 
LESLIE PEAT 


gram 


® About equal to the estimated expendi 
tures for all businesses and services during 
the calendar year of 1932 —one of the sey 
eral definitions of the “national income 
for that year. 

As commanding general of the Materi 
Command, AAF, General Echols is respon- 
sible to Lt.-Gen. H. H. Arnold for: 


@ Research and developments of fighter 
bomber, cargo, and training aircraft. This 
part of the program embraces work on fu 
ture design of the ships, engines, propellers, 
accessories and equipment of all kinds—a 
variety of projects far larger than any air 
craft manufacturer would undertake in 
peace times. 

® Procurement, 

® New facilities, and 

® Production 


Although the headquarters of the Con 
mand is in Washington, the principal a 
tivity of the Materiel Command is in the 
AAF Materiel Center, Wright Field, Dayton 

Wright Field has been the center of Arm 
aeronautical engineering development sinc 
just before the last war, and today is 
huge establishment where development, en 
gineering, procurement, and production 
most of the huge program is being ad 
ministered. 

To further decentralize the operation 
the Materiel Command, the United Stat 
has been divided into four Procurement Dis 
tricts (see map). These districts report t 
Wright Field. 

Reared on the campus of the Universit 
of Virginia, the son of a brilliant mathema 
tician and professor, Gen. Echols joined th 
Army as a second lieutenant of Field Ar 
ullery in 1916. Soon after the United State 
declared war, he sailed for France with the 
AEF, and was transferred to the 1st Aer 
Squadron as an observer. He fought 
Chateau Thierry, St. Mihiel, and Meu 
Argonne with distinction. He is rated 
Combat Pilot and Combat Observer. 

Most of his service since the war wa 
McCook and Wright Fields. He beca 
superintendent of the Central Procurement 
District at Dayton in 1940, became ofh 


in charge of research, procurement, sup 
| 





of Staff, Materiel Command 


and maintenance, and was Commandant 
the Air Corps Engineering School 
PRODUCTION RESOURCES 





Col. D. F. Fritch 


Col. W. F. Volandt 
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Brig.-Gen. B. W. Chidlaw Col. J. W. Sessums, Jr. Brig.-Gen.F.M. Hopkins, J 
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AAF MATERIEL CENTER, WRIGHT FIELD, DAYTON 
COMMANDING GENERAL 


( chols was appointed chief of the 
rie} Command last March. 
| Gen. Bennett E. Meyers, a private 
Enlisted Reserve Corps in 1918, was 
duated as a first lieutenant, and has 
ortant posts in the growing air arm 
\rmy. He is rated as a Pilot, Com- 
rver, and Technical Observer, and 
the Chief of Staff, Materiel Com- 
Washington. 
nen of the Washington headquarters 
Command are: 
e lonel D. F. Fritch, Assistant Chief 
Administration. He is at the nerve 
the Materiel Command’s coast-to- 
ganization. He is a Command Pilot 
ymbat Observer. 
® Colonel W. F. Volandt, Assistant Chief 
f Staff, Contracts, first served in the Army 
M i1 Corps, but was commissioned a lieu- 
t in the Signal Corps, and saw active 


® Brig.-Gen. B. W. Chidlaw, Assistant 
Chief of Staff, Engineering, was graduated 
f the U. S. Military Academy in the 
Air Service in 1922. He served at Clark 
Fi Philippine Islands, stationed there for 
t irs. He became chief of the En- 
ring Section, Air Corps Supply Division, 
39, and was later in charge of the 
Experimental Engineering Branch. He is 
( nand Pilot and Combat Observer. 
® Colonel J. W. Sessums, Jr., Assistant 
of Staff, Production, was graduated 
lying officer in 1929, took his B.S. in 
nical engineering from the University 
nnessee in 1926, and took graduate 
in the Air Corps Engineering School 
35. He is rated as a Senior Pilot and 
vat Observer. 
® Brig.-Gen. F. M. Hopkins, Jr. is Assis- 
Chief of Staff, Resources. He joined 
New York National Guard in 1917, and 
commissioned in the Coast Artillery in 
18. He served in the Schools of Aerial 
rvation and Gunnery and in 1920 served 
n Germany at Coblenz and at Weissen- 
thurm. He was professor of Military Science 


ENGINEERING 





Brig.-Gen. F. O. CARROLL, chief of the 

Engineering Division, who is responsible for 

future design developments and improve- 
ments in aircraft and equipment 


anuary, 1943 





Brig.-Gen. A. W. VANAMAN, 
who heads up the huge opera- 
tions of the Materiel Center 


CHIEF OF STAFF 





Col. A. R. CRAWFORD 


PRODUCTION 


Brig.-Gen. K. B. WOLFE, who heads the 

vast production plant of the AAF Mate- 

riel Center, and is responsible for im- 
proved aircraft production methods 
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and Tactics at New York University for four 
years, returning to active duty in 1931. He 
was assistant commandant of the Air Corps 
Engineering School in 1932, and graduated 
from the Air Corps Tactical School in 1937. 
From assistant executive officer, Materiel Di 
vision, he became chief of the Facilities 
Section of that office in 1940. He is a 
Command Pilot and Combat Observer. 


Materiel Center, Dayton 


Commanding General of the Materiel 
Center, the huge operational center of the 
Materiel Command, is Brig.-Gen. Arthur W. 
Vanaman. He was commissioned a licu 
tenant in the Signal Corps Reserve in 1918, 
on active duty. He was commissioned first 
lieutenant in the regular Army in_ 1920, 
served in the Philippines for three years, 
and was graduated from the Air Corps Engi 
neering School in 1930. He served as As- 
sistant Military Attache for Air in Berlin, 
and upon his return from Germany was as 
signed to duty at Wright Field. He was 
promoted to brigadier general last March 
He is rated as a Command Pilot and Com 
bat Observer. 

General Vanaman’s chief of staff is Col. 
A. R. Crawford, a graduate of the U. S. 
Military Academy, who is rated as a Com 
mand Pilot and Combat Observer. 

The three main divisions of the Materiel 
Center are Engineering, Production, and 
Procurement. 

The four Procurement Districts also report 
directly to General Vanaman 


Engineering 


3rig.-Gen. F. O. Carroll is commanding 
general of the Engineering Division. His 
command is over three sections, where the 
new development work is administered. 
They are: 

® Laboratories Section, where the aircraft, 
engine, and accessory projects of the Army's 
fighting aircraft of the future are being de 
veloped. 


® Experimental Projects Section, and 


PROCUREMENT 


Brig.-Gen. A. E. JONES, head of the Pro- 
curement Division. His staff negotiates 
contracts for the big Army aircraft pro- 

gram involving thousands of contracts 
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Brig.-Gen. C. E. BRANSHAW, 


Santa Monica, California 


® Technical Data Section, which supplies 
the engineers with a vast amount of engi- 
neering information. 

Gen. Carroll was graduated from the 
University of Illinois as a Bachelor of Sci- 
ence, enlisted in the Illinois National Guard 
as a cavalryman, and enlisted in the Signal 
Reserve as a flying cadet and commissioned a 
first lieutenant in 1918. He graduated from 
the Air Service course, Massachusetts Insti- 
tute of Technology in 1920, completed the 
Army’s Air Service course in 1921, went to 
McCook Field, Dayton, as assistant to the 
chief engineer in 1925. He became the as- 
sistant chief, Experimental Engineering Sec- 
tion, Wright Field, and in 1929 was ap- 
pointed chief of the Airplane Branch. He 
saw field service in Panama, and returned 
to become Air Corps representative at 
Douglas and North American. He served 
as Assistant Military Attache, London, in 
1940, and returned to engineering duties 
as chief of the Experimental Engineering 
Section, one of his three commands. He is 
a Command Pilot and Combat Observer. 


Production 


Brig.-Gen. K. B. Wolfe, Commanding 
General of the Production Division, enlisted 
in the Army in 1918, and soon was com- 
missioned a lieutenant. He served at Clark 
Field, Philippines, as Plans and Operations 
Officer in 1926. Upon his return, he served 
at several fields and was graduated from 
the Air Corps Engineering School in 1930, 


Col. R. G. HARRIS, 





Wichita, Kansas 


when he was appointed chief of the Inspec- 
tion Branch. He graduated from several 
Air Corps Schools, and was assigned as Air 
Corps Representative at Douglas. From 
assistant chief of the Production Engineering 
Section, he was appointed chief in 1940. He 
is rated as a Command Pilot and Combat 
Observer. 

Gen. Wolfe’s four Sections are: 

® Production Engineering Section, 
® Production Control Section, 
® Industrial Planning Section, and 
® Special Projects Section. 

Here is the focal point for the actual 
manufacturing of the aircraft, engines, pro- 
pellers and parts, in several thousand fac- 
tories throuchout the country ranging in size 
from the Ford Willow Run Bomber plant 
with its 73 acres of roof, to subcontractors’ 
establishments of relatively insignificant size 
but of vital importance to the whole pro- 
gram. 

One of the most dramatic of all post-war 
stories will be the record of turning a large 
part of the automobile and accessory indus- 
try of the United States into aircraft, air- 
craft engine, and accessory factories for the 
duration. 

Unfortunately for the Axis, many of these 
companies had been builders of precision 
products for many years. More unfortunately 
for the Axis, all of them got retooled faster 
than many outstanding production engineers 
believed possible. Most unfortunately for 
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Col. A. M. DRAKE, 
Detroit, Mich. 


Col. O. R. COOK, 
New York City 


the Axis, Gen. Wolfe quickly organized the 
far-flung industrial plant into a close-knit 
cooperative unit, which will stand for all 
time as a landmark in industrial history. 


Procurement 

Brig.-Gen. A. E. Jones is the commanding 
general of the Procurement Division, Mat 
riel Command. He graduated from Kenyon 
College in 1912, and was commissioned a 
lieutenant in the Aviation Section, Army Sig 
nal Corps, in 1917. He took postgraduate 
work in aeronautical engineering, Massa- 
chusetts Institute of Technology, graduating 
in 1918. He served for three years in the 
Canal Zone, and after more graduate work 
in Air Corps Schools and service at several 
fields, became assistant chicf of the Contract 
Section in 1939. He is rated as a Command 
Pilot, Combat Observer, and Technical Ob 
server. 

His command is administered through 
these four Sections: 

® Administrative Section, 

® Purchase Section, 

© Contract Section, and 

® Procurement Control Section. 

He has liaison with the Price Adjustme 
Office, which reports to the commandi! 
general of the Materiel Center. 

The Air Plant Protection Section, Insp« 
tion Section, and Flight Section also report 
directly to Gen. Vanaman. 

The four procurement districts, comman 


turn to page 53 
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ENGINE BEARINGS: REPLACEMENT— 
Technique for Installation or Fitting 


Report of Subcommittee, Maintenance Methods Coordinating Committee, SAE 
Transportation and Maintenance Activity, Submitted to the Vehicle Mainte- 
nance Section, Division of Motor Transport, Office of Defense Transportation 


Section | 


HERE are three types of engine main and connecting 
| bearings in common use, classified according to 
their mechanical features. A description of these types 1s 
given in Table 1 together with associated material combi 


1ations. 


2, and 4. 


Additional description is provided by Figs. 1, 2 


= Range of Undersize Bearings 


\ large percentage of engine models have been pro 
luced with precision insert (interchangeable) main and 
connecting-rod_ bearings. 





Subcommittee on “Engine Bearings: Re- 
placement — Technique for Installation or 
Fitting’ — A. B. Willi, chairman, chief engineer, 
Federal-Mogul Corp.; R. Creter, service manager, 
Cummins-Diesel Engine Corp. of N. Y.; Ray F. 
Crom, manager, McQuay-Norris Mfg. Co.; G. L. 
Ferguson, engineer, Monmouth Products Co.; Earl 
Ginn, vice president, Continental Motors Corp.; 
Charles R. Lynch, branch manager, Clawson & 
Bals, Inc.; W. R. Waddell, service manager, Fed- 
eral-Mogul Corp.; E. P. Gohn, project chairman. 


SAE Maintenance Methods Coordinating 
Committee —W. J. Cumming, chairman, chief, 
Vehicle Maintenance Section, Division of Motor 
Transport, Office of Defense Transportation; E. P. 
Gohn, test engineer, The Atlantic Refining Co.; M. 
E. Nuttila, superintendent, Motor Vehicles, Cities 
Service Oil Co.; G. W. Laurie, manager, Automo- 
tive Transportation Department, The Atlantic Re- 
fining Co.; Col. T. L. Preble, War Department, 
Office of Chief of Ordnance; J. Y. Ray, supervisor, 
Automotive Equipment, Virginia Electric & Power 
Co.; S. B. Shaw, automotive engineer, Pacific Gas 
& Electric Co.; W. A. Taussig, automotive engi- 
neer, Burlington Transportation Co.; E. W. Templin, 
automotive engineer, Los Angeles Department of 
Water & Power; D. K. Wilson, superintendent, 
Automotive Equipment, N. Y. Power & Light Corp.; 
A. M. Wolf, automotive consultant. 
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When the same precision insert bearing has been used 
in production during a period of years, a wide range ot 
undersize replacement bearings has been demanded so as 
In 
Table 2 is shown the record of the connecting-rod bearings 


to match crankshaft wear and successive regrindings. 


used in two popular medium-size truck engines with 
respect to range of sizes furnished, and the percentage sold 
of each size. Data are taken from the records of one manu 
facturer for the year 1941 and four months of 1942. 

The 


practice on all engines as the size range is variable, and in 


range of undersizes does not represent standard 
commercial vehicle engines particularly, it depends largely 
on local conditions. 

Many replacement precision insert bearings are supplied 
only as standards, 0.002-in. undersize and 0.060- or 0.0g90-in. 
undersize; the latter being semi-finished on the inside 
diameter. These are either finished to size at assembly or 
are bored to the desired size in special bearing sizing ma 
chines in local facilities. 

One builder (Chrysler) has regularly produced engines 
with two connecting-rod bore sizes; standard and 0.005-in. 
oversize. The use of the 0.005-in. oversize has been a 
means of salvaging rods which would otherwise have been 
scrapped. Another manufacturer (Ford) rebuilds many 
engines as a production proposition using connecting rods 
which have been refinished undersize in the crankpin bore, 


in combination with undersize crankshafts. 





a Fig. |-—Type | precision insert (interchangeable) main and con- 
necting-rod bearings 

















a Fig. 2—Finish-align boring Type 2 main bearings after pre- 
assembly in cranksha/t 


After long service, many connecting rods originally 
fitted with precision insert bearings become warped and 
out-of-round in the bearing saddle bore. Correction to 
restore true bore roundness is often made locally by re 
grinding or honing to 0.005- or 0.010-in. oversize. 

A condition thus exists whereby certain replacement 
bearings have been required which are not only undersize 
on the inside diameter but also oversize on the outside 


diameter. 


& Construction of Undersize Bearings 


Materials used for bearing linings (tin- and lead-base 
babbitts, cadmium alloys, and copper-lead mixtures) are 
low in certain physical properties, and they are used in 
combination with a higher-strength back structure of steel 
or bronze (see Fig. 5). Until comparatively recently, the 
back thickness 4 remained the same for standard-size 
bearings and all associated undersizes. The lining thick 
ness B was a variable and changed with the different bear 





ing sizes. This arrangement made it possible to ‘nor 
economically manufacture relatively small quantitics 0 
assorted undersize bearings for replacement along with 
large quantities of standard-size original equipment bear 
ings, since no separation for final size was made prior to 
the final bore sizing operation. Another important ad 
vantage of this construction is availability, since a 0.060-in, 
undersize semi-finished bearing can be bored to standard 
or any intermediate undersize. Similarly, any undersiz: 
bearing can be rebored to standard or smaller undersize. 

A late development in engine bearing design has been a 
rather drastic reduction in bearing lining thickness (to q 
range of approximately 0.002- to 0.010-in.), primarily & 
improve bearing mileage. To carry the benefits of this 
development as far as possible, many undersize bearings 
are now made with variable back thicknesses so that the 
lining thickness can be held more closely in accord with 
the thickness used in the standard shaft size bearing 

For example, certain manufacturers supply 0.060-in. 
undersize bearings with a steel-back thickness which will 
allow machining to a 0.030-in. undersize. For undersizes 
between 0.030-in. and standard, a 0.030-in. undersize bear 
ing is furnished which can be machined to standard. 

Due to uncertainties in the availability of steel and 
bronze used for bearing backs, additional variations in 
back thicknesses are not improbable. Realizing the 
hazards of this condition, most replacement bearing manu 
facturers are packing a suitable notice in bearing cartons 
stating the minimum undersize or range of undersizes 
which the bearing can safely be bored. In some cases this 
information is rubber-stamped on the bearing back sur 
face, or on the outside of the carton (see examples in Fig. 
6). When any undersize bearing is rebored to another 
size, it is important to make sure that the desired size can 
be obtained from the bearing selected. 

The use of very thin linings has not been extended t 
the Type 2 (see Table 1). “Removable align bored” beai 
ing, and relatively few engine models are currently built 
with this type of bearing. It can be safely assumed that 
stock bearings of this type can be bored to standard o1 
any undersize within their rated range. 


The lining in direct-babbitted connecting rods and 





Syne t Syne 2 Type 3 
Precision insert wearings Removable riNGS, Direct Babbitted Bearings 
(/aterchonaqeobie) 


Bored or reamed to exoct size 
after pre-assembly in cronmkcose 
or connecting rod 


No boring, reaming or otherwise fit 
ting required to prepore beorinas 
for shoft 





As applied to connecting rods or 
bearing caps 
Bored or reamed to eroct size 
at assembly 





Advontoges 


Fase of replacement ond tower ossembly 


Advantages - 
More occurate replacement job O:imen 
s1ono nmoccuracies and cronkcase beor 
inq saddle bore misaliqnment, worpoge 
and bow are aufomotically corrected 
during the fino! boring or reaming 
operation 


ost Not necessary to remove piston 
ond rod assembly to replace connecting 
rod bearings Not necessary to complete 
y remove crankshoft to renioce the moin 
peor inas 
nstallotion con be mode by a mechonic 
with limited trauming Disadvantoges 
Nant 0 SUD Gn CROMER SEE Gnd red essembnes Oust be removed 
' to moke on emergency + " ’ vu v 
proray bad oo fo reploce connecting rod bearinas 
Engine must be removed from chossis 
Oisadvontages to reploce mom bearings 
inaccuracies 1% dimensions and out of 
roundness of bearing saddle bores in 


A more or less extensive set of toring 
or reaming equipment is necessory 


O1sadvantoges 


Advontoges- 


ome os for Type 2 


Table 1 - Types of Engine Main and 
Connecting-Rod Bearings 





connecting rod ond cronkcase will be A skilled operotor is required to set-up 
closely duplicoted by bearings after Gnd opercte the boring of reaming Some os for Type 2 
assembly equipment 
Misoliqnment, worpoge ond bow in cronk 
cose connot be corrected by insfaliotion 
of new bearings 
Moaterig/- MGterial Moteriai- 


Tin pose bobdiff applied fo o steel or 
bronze back 

Lead bose babbift applied fo © steel 
or bronze bock 

Codmium alloy bearing meto! applied 
to o steel bock 

Conper-iead bearing meta! applied to 
© steel bock 





Some as tor Type t 





Tin Dose or lead bose bobbilt directly 

Opplied to connecting rod or, in o few 

cases, fo the beoring cap forging 
Note 

Direct-bobbitted cops must be used with 

aiiqn bored (or reamed) upper beoring 

shelis 
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hear! g caps is cast in sufficient thickness to bore to any 


des size. 


= R-commended Range of Stock Bearings 


p. cision Insert (Interchangeable) Bearings (See Type 
1, Table 1). 
Standard 
2-in. undersize (to lengthen time béfore first crank- 
sna! regrind ). 
o-in. undersize. 
.o-in. undersize. 
0.020- Or 0.040-in. undersize. 
or 0.090-in. undersize semi-finished. Rebore as 
required for intermediate undersizes. 
Note: In certain cases, the above undersizes are required 
with a 0.005- or 0.010-in. oversize outside diameter. 
Removable Bearings — Align Bored (See Type 2, Table 


.060- or 0.090-1n. undersize. 


# Bearing Material Substitutions 


Copper-lead and cadmium alloy bearings are commonly 
used in heavy-duty engines where the loads and operating 


Table 2 — Size Range and Sales Demand of 
Selected Replacement Connecting-Rod Bearings 


Rod Bearing “A” Rod Bearing “B” 


1934 to 1942 1937 to 1942 
Size Demand “, Size Demand “; 

Standard 42.81 Standard 48.75 
0.001 Under 24.31 0.001 Under 20.42 
0.002 “ 12.43 —- * 12.96 
0.003 “ 3.99 

0.005 “ 2.30 0.005 Under 0.22 
0.010 “ 4.95 0.010 “ 5.28 
a2 * 0.75 

0.015 “ 0.25 

0.020 “ 4.74 0.020 Under 7.40 
0.030 “ 2.36 0.030 “ 2.2 
0.040 “ 0.44 0.040 “ 0.12 
0.060 Semi-Fin. 0.67 0.060 Semi-Fin. 1.7% 


onditions are too severe for conventional tin-base or lead 
vase babbitts. 





Copper, cadmium, and tin are obtainable only on high 
d o 





" “ig. 3—Finish-boring Type 3 direct-babbitted connecting rod 


Jonuary, 1943 














m Fig. 4— Machine set-up for boring semifinished Type | precision 
insert main or connecting-rod bearings to required size 


priorities, and the availability of these metals for replace 
ment bearings in commercial operations is questionable at 
this time. The alternative is a lining of lead-base babbitt. 

No lead-base babbitt bearing can be expected to show 
mileage which is equivalent to that of copper-lead or a 
cadmium alloy bearing in an engine originally built with 
the heavy-duty bearings. If this substitution is necessary, 
the operator must expect reduced bearing mileage or he 
must reduce the severity of his operation. 

Lead-base babbitts, as used by the several specialist en 
gine bearing manufacturers, can be expected to show 
mileage which is superior to that of tin-base babbitt bear 
ings providing the babbitt thickness does not exceed 
0.035-in. If the babbitt thickness ranges between 0.035 
and 0.060-in., the performance of lead-base and _ tin-bas« 
babbitt can be expected to be on a par. If the thickness of 
« lead-base babbitt is in excess of 0.060-in., its performanc« 
will probably be inferior to that of tin-base babbitt unless 
the severity of the operation is reduced. 


m Fig. 5 — Cross-section of A- Bearing back - 
bearing showing thickness of 


back and lining 






| 
B - Bearing 


a Fig. 6—Special size informa- lining 








tion on typical undersize bear- | 


ings and cartons 























m Restoration of Standard Diameters 


When crankshafts have been reground to the limits 
established by available undersize bearings, it is obvious 
that any further reduction in diameter is impractical be 
cause of lack of suitable bearings, and what is perhaps of 
greater importance, the shaft may be dangerously weak 
ened by additional regrinding. 

Since it is improbable that new shafts will be freely 
available for replacement purposes, it may be possible to 
restore the crankpins and journals to their original diam- 
eters by available methods of applying a coating or build 
up by metal spray (metallizing). The term “may be 
possible” is used because of possible limitations in the 
availability of metal spray equipment and materials. It is 
not within the scope of this work to describe the details of 
metal spraying, but it is in order to point out that this 
work must not be carelessly done. 

The surtace to be built up must be properly prepared by 
turning or grinding to clean up.' Do not cut sharply into 
the end fillets; round into them so as not to impair the 
strength of the shaft at these points. 

This surface is further prepared by blasting with sand 
or steel grit or by special knurling or grooving tools. 

Oil holes are plugged with carbon or chalk. 

The prepared surface must be clean and free from 
oxides, oil, dirt, and water. 

The sprayed metal must be finely atomized to insure 
that the molten particles are small enough to penetrate the 
finest openings in the prepared shaft surface. 

Obviously, the correct metal must be applied. 


Section 2 
Guide for Bearing Replacement 
m Stock Storage 
Replacement bearings are protected against rust and 
deterioration by suitable treatment and are packed in 
sturdy cartons. A stock of bearings should not be abused 


by storage in a room which may be excessively humid, 
damp, or contaminated by acid fumes. 


See SAE Journal, April 194 
Parts,” Ly W. J. Cumming 


2, pp. 139-140: “Building Up of Worn 
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a Fig. 8—Undersize crankshaft 
thrust bearing with fitting stock 
on flange faces 


--—7— Fitting stock -~~ | 


Lessig 





Arrange the stock so that the older bearings are 
first. 


When bearings are issued for any job, do not re 


1OVE 


them from their cartons to lie around on a dirty 


ork 
bench. Protect them until ready to install. 


m Stamping Bearing Caps 


Connecting rod and main bearing caps must be stamped 
to identify their location and position. During the removal 
of the connecting rod and main bearing caps in the engin 
teardown, apply or find previously applied steel-stamped 
numerals which indicate their location in the engine, and 
the end which faces the front (or the rear). Connecting 
rods and caps are stamped to correspond with the cylinder 
in which they are assembled (see Fig. 7). The crankcase 
and main bearing caps are logically stamped to correspond 
to their numerical location in the line: No. 1 for the front. 
2 for the next in line, and so on. 

If the caps are mixed or reversed end-to-end at assembly, 
the effects will certainly be damaging to the bearings. 

Particular care must be used to assemble “offset” con 
necting rods in their correct position. If the rod is as 
sembled in reverse, the wristpin end will ride against th 
piston boss, and early engine failure will result. 


m Obtain the Correct Bearings 


When ordering replacement bearings, be sure that th 
correct crankshaft sizes are known (see paragraph under 
“Crankshaft,” and Figs 10 and rr). 

Compare the new bearings with the old to insure that 
the proper bearings have been obtained. As a_ general 
thing, oil grooves, oil holes, and so on, should be the same 
on both. This is not always the case, however, since the 
replacement bearings were probably made at a later date 
than those removed from the engine and certain altera 
tions to improve performance may have been applied to 
them. 


m Crankshaft Thrust Bearings — Flanged 


Flanged-crankshaft thrust bearings in heavy undersizes 
are often made with extra stock on the thrust faces (sec 
Fig. 8) to permit fitting for correct crankshaft end clear 
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a Fig. 7—Connecting-rod blade and cap 
steel stamped with cylinder number 
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m Fig. 9-To insure correct crankshoft 
end clearance, specify the length L be- 
tween thrust collars on the crankshoft 
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ndersize bearings are always used with reground 
iafts, and in regrinding it is often necessary to touch 
true up the thrust collars on the crankshaft journal. 
h ngth of the journal is thus increased, and it is to 
sate for this greater length, which increases with 
mber of regrinds, that the bearings are made with 


rat 
Ta 


Gitting stock on the thrust faces. 
In ordering undersize flanged thrust bearings or 
rd-diameter thrust bearings which are used in loca- 
sons other than the front or No. 1 location, and which 
ire be rebored from semi-finished stock, it is necessary 
to specify the length (in inches and thousandths of an 
between the crankshaft thrust collars as shown in 
Local conditions may sometimes make it impossible to 
urnish bearings to the exact length required. In_ this 
ent, the bearing flange faces must be scraped to fit at 
issembly. 

When the thrust bearing is located at the front of the 
ngine, means of end-clearance adjustment are always 
provided; and it is not necessary to hold the bearing length 





to the close limits required in a location where no. adjust 





rent is possible. 





Recommended Crankshaft End Clearance 
At Thrust Bearing 
Recommended Crankshaft 






Crankshaft Journal 





Diameter, in. End Clearance, in. 





0.004 to 0.006 





2 13/16 to 34 0.006 to 0.008 
()ver 3! A 





0.008 to 0.010 
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m Fig. 10—Crankshaft caliper 


= Faulty Main Bearings 





When a connecting-rod bearing failure occurs, do not 
stop with its replacement. Investigate the conditions of its 
idjacent main bearings. The main bearing which supplies 
the rod bearing with oil may be so badly worn or broken 
up that it cannot and the 
lubrication. 


& Crankshaft 


Replacement main 


retain oil rod is starved of 





bearings are frequently installed 


thout removing the crankshaft from the engine, and 





ft journals with a conventional micrometer. the deter 
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January, 


€ it is impossible in most engines to reach the crank- 


1ation of the journal size and bearing diameter has 


a Fig. |! — Obtaining size of*crankshaft journal 


often been largely a matter of guesswork. This guesswork 
can be eliminated by the use of the special crankshaft 
caliper shown in Fig. 10. 

This caliper is suitable for use in all engines in which 
the main bearings can be removed and replaced without 
disassembling the crankshaft. With the old bearings rolled 
out, it is possible to reach in with the caliper and obtain 
the journal size as shown by Fig. 11. 

The actual dimension is finally taken with an inside 
micrometer as shown in Fig. 12. Take measurements at 
enough points on each journal to find the largest diameter 
and to establish the amount of wear and associated out-ot 
roundness. 

Crankpin sizes can easily be obtained with the crank 
shaft caliper or with oytside micrometers. It is absolutely 
necessary that the crankshaft journal and crankpin sizes 
be accurately established so that replacement bearings can 
be supplied which will have the correct oil clearance. It 
the crankshaft is out-of-round, bearings must be obtained 
which will have proper clearance over the largest diameter. 

However, as a general rule, if the main journals are 
more than 0.003 in. out-of-round and the crankpins more 
than 0.002 in., the shaft is unfit for further use and must 
be reground. These out-of-roundness values are selected 


m Fig. 12—Measuring distance between contact pads on 
crankshaft caliper with inside micrometer 
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as a compromise between the ideal condition of true round 
ness with associated maximum bearing mileage. Certain 
engine manufacturers recommend regrinding when out-of- 
roundness of 0.0015 in. exists. Bearings will last longer 
with truly round journals and crankpins than if out-of 
roundness in any amount exists. 

The installation of new bearings with an out-of-round 
crankshaft must be considered as an emergency repair, and 
full mileage cannot be expected from the bearings. 

A crankshatt which is worn to the extent that the bear 
ing surfaces are ridged and scored, as shown in Fig. 13, is 
unfit for use and must be reground. 





m Fig. 13 — Crankshaft journal and crankpin badly worn and 
ridged — shaft must be reground 





a Fig. 14—Hinged crankshaft lapping stick for use with pol- 
ishing cloth 


After regrinding, the ground surfaces must be finally 
lapped and polished to obtain a satisfactory smooth finish. 
A ground finish only is considered too rough, and will 
result in a high rate of both shaft and bearing wear. 

The polishing set-up between centers shown in Fig. 14 
has been successfully used for many years in certain engine 
manufacturing plants. 

A number of different polishing cloths have given satis 
faction — viz: Electro-Coated Lightning Metalite Cloth 
(Behr-Manning) in No. 240 grit for roughing, No. 320 
for polishing, Three-Mite No. 120 grit (Minnesota Mining 
Co.), and others. 

The polishing cloth must be thoroughly wetted with 
engine oil. 

The lapped surfaces are sufficiently smooth if a piece of 
sheet copper (or a copper penny) can be scraped back 
and forth across the surface to be tested parallel with the 
centerline of the shaft, without leaving traces of copper 
on the steel surface. The crankshaft surfaces must be 
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completely dry and free from oil when this test is made 
After grinding and polishing, the crankshaft must be 
washed and all internal oilways thoroughly cleaned ow 
The crankshaft must be in true alignment, and free 
from warpage and distortion. The journals are readily 
checked for alignment in “V” blocks, and a dial indicator 
is used for determining if the shaft is true (see Fig. 15), 
With the set-up as shown, the center or intermediate 
bearings should show an indicator reading of not mor 


than 0.003 in. For testing either front or rear main 


journals, one of the “V” blocks is moved to the center 
The same error is permissible for either of the end bear 
ings as is allowed for the center. The shaft should be 
protected from scratches while being turned in the blocks 


by a strip of paper laid in the “Vee’s.” 


= Crankcase and Bearing Cap Assembly 


For use with precision insert (interchangeable) main 
bearings, the crankcase-bearing saddle bores must be round 
within 0.002 in. and in true alignment lengthwise. If the 
crankcase has become bowed so that the centerline of the 
main-bearing saddle bores corresponds to the warped 
centerline B, Fig. 16 (which is shown exaggerated), a 
straight crankshaft will be thrown out of alignment, and 
heavy and false loads imposed upon the main bearings, 
particularly toward the center of the crankcase. The 
crankcase-bearing saddle bores are in correct alignment 
when an “aligning bar” (which extends the full length of 
the case), ground 0.00075 in. under the case bore diameter, 
can be turned by hand with the aid of a 15-in. pipe exten 
sion (or wrench) after the caps are tightened down over 
the bar. 

If the saddle bores are out-of-round in excess of 0.002 
in. and the crankcase is excessively bowed as described, 
precision insert (interchangeable) bearings should not be 
used if maximum bearing mileage is expected. The main 
bearings should be align bored in the crankcase so that the 
discrepancies can be compensated for. 

The align-bored finish must be smooth, as obtained with 
a 0.002-in. feed per revolution using a tool bit having a 
go deg nose with the sharp point stoned off. 

Tighten all main bearing bolts and nuts with a torqu 
wrench to uniform settings—as specified by the engin 
manufacturer or torque wrench manufacturer. 

Avoid cap misalignment sidewise by using wrench 
sockets of the proper diameter. 


m= Connecting Rods 


Accurate engine reconditioning demands caretul align 
ing of the connecting rods. 


As defined in Fig. 17, the crankpin-bearing bore and 





m Fig. 15-—Checking crankshaft for alignment 
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af 16-Diagram of a 
bowed crankcase 
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‘A True centerline of a straight crankshaft 


the piston-pin-bushing bore must be parallel with each 
other within 0.001 in. in 6 in., and the twist between these 
bores must not exceed 0.001 in. in 6 in, 

In maintaining correct connecting-rod alignment, the 
object is to have the piston gliding surface truly square 
with the connecting-rod bore. Misaligned connecting rods 
with pistons out-of-square with respect to the rod bore, 
mpose high false loads not only on the connecting-rod 
bearings but on the piston skirts and cylinder walls. They 
cause engine knocks, oil pumping, and blowby, because 
the faces of the piston rings are held at an angle to the 
cylinder bore. 

\ number of fixtures, such as illustrated in Figs. 18 and 
iy, are commercially available for checking rod and piston 
alignment. Corrections are usually made by twisting or 
bending the rod with a notched bar. Heavy rods seldom 
remain aligned after this operation. The steel is not per- 
nanently set, and the rod soon returns to its warped con- 
lition. It is better to accurately bore the piston-pin bush- 
ing to size and in true alignment with the connecting-rod 
bore, thus eliminating any bending or twisting of the rod. 

For use with precision insert (interchangeable) bearings, 
the connecting-rod bore must be round within 0.002 in. 
Connecting-rod bores are quickly and accurately checked 
or roundness with the special indicator illustrated in 
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n Fig. 17 —-Recommended limits for connecting-rod alignment 
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If out-of-roundness in excess of 0.002 in. exists, the rod 
should be reconditioned, or replaced, or an undersize 
bearing installed which is bored to size in the rod so as to 
obtain a truly round bearing bore. 


m inspect the Complete Cooling System 


Excessive engine temperatures are damaging, not only 
to the bearings, but to many other engine parts. The 
tadiator and engine water jackets must be clean and tre« 
from deposits of lime and scale which will impede trec 
flow of the cooling water. 

Inspect all water-hose connections. The cut-away speci 
men in Fig. 21 is badly deteriorated, and the water passage 
almost closed off. It was removed from an engine which 
was running too hot and detonating (spark knocking) 
badly. 

Inspect all thermostats in the cooling system. It is par 
ticularly dangerous if they are inoperative from the closed 





a Fig. 18—Checking piston-pin parallelism and twist 





m Fig. 19-Checking squareness of piston skirt with connect- 
ing-rod bore 
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Take readings in the 





six positions shown 





u Fig. 20—Checking roundness of connecting-rod bore with a 
special indicator 





a Fig. 21 — Water-hose connection from an overheating engine 


position —a cracked block or head will almost certainly 
result. 

It is obvious that leakage at the water-pump packings 
must be corrected. 


@ Check Intake-Valve Stems and Guides 

Excessive clearance of the intake-valve stems in their 
guides will induce heavy oil loss (see Fig. 22). If intake- 
valve stems or guides are worn, the vacuum created on the 
intake stroke of the piston draws excessive amounts of oil 
and air through this channel into the combustion chamber. 

Oil passing the intake-valve guides can easily be de 
tected, because inspection of the intake valve will reveal a 
heavy deposit of carbon or soot on the underside of the 
head. 

This condition can be corrected by the installation of 
valve-stem packing or the replacement of intake valves and 
their guides. 

Excessive air drawn through worn intake-valve guides 
disturbs carburetion of the engine and affects its idling. 


= The Pistons, Rings, and Cylinder Bores 


It is obviously necessary that pistons, rings, cylinder 
bores or liners, valves, and valve seats must be in good 
condition if maximum engine performance is to be ob- 
tained. It is not within the scope of this work to go into 
greater detail concerning these parts. 

However, it is well to note that if cylinder bores or 
liners have been reground, they must be true and square 
with the axis of the crankcase-bearing saddle bores. Out- 
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of-squareness of the cylinder bores is just as harmiul 
the connecting-rod bearings and pistons as a bent cop 
necting rod. 


m Engines Must Be Kept Clean 


Dirt is the No. 1 enemy of bearings and engines. 4 
satisfactorily clean engine cannot be obtained by passing 
flushing oil through it after the job is completely and 
finally assembled. Engine cleanliness must start with , 
clean shop and orderly surroundings. 

In a complete teardown and overhaul, all metal parts, 
such as cylinder blocks, crankcases, gears, connecting rods, 
oil pans, and so on, must be thoroughly washed. Clean 
parts are more convenient to handle and possible defects, 
such as cracked valve seats, water jackets, and so on, ar 
easier to detect. If dirty parts are assembled into an engine, 
trouble will surely follow. 

A number of efficient cleaning methods and materials 
are offered by specialists in the mechanical cleaning field 
Included in these methods are immersion of the parts in 
tanks containing hot-water solutions of suitable solvents, 
the use of vapor degreaser equipment, steam jets, and 
on. (Reference: Oakite Products, New York, Detroit Rey 
Products Co., Detroit, and others.) 

Clean surfaces are readily obtained. It is usually neces 
sary to apply a coating of oil to bright-finished parts just 
as soon as they are dry, to prevent rusting. 

It is not sufficient that the cylinder block was thorough)\ 
cleaned before the operations of valve grinding and cy| 
inder grinding. It must be thoroughly cleaned afterward; 
as well, to remove all abrasive residue from these 
operations. 

Crankshaft oilways (see Fig. 23) and drilled oil pas 
sages within the cylinder and crankcase must be carefull) 
swabbed and flushed out, preferably with kerosene or a 
special flushing oil. 

If blown out with an air hose, watch that the dirt does 
not befoul and contaminate adjacent clean parts which ar 
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a Fig. 22-Oil is drawn through worn intake-valve guides int 
the combustion chamber on intake stroke of piston 
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for assembly. An air hose, carelessly used, can be a 


rea : y 
lanccrous implement by blasting filth over everything 
within range. 


Obviously, work benches and machine equipment must 
be kept clean and orderly. 
use of an “oil pressure loss indicator” tank as a 
final check for bearing clearance provides added insurance 
inst dirty bearings, as the flow of oil under pressure 
will flush out all oilways and bearings before the crank- 
shalt turns over under power. 

it is often necessary to clean out the interior of an engine 
independently of a complete teardown and overhaul. Eff- 
cient flushing compounds and flushing oils are readily 
available and their use can be recommended —if proper 
care and judgment are used. 

\ part of the flushing procedure usually is to run the 
engine at idling speed for 45 to 60 min or more, so that 
the flushing agent can penetrate and loosen the deposits. 

li the engine interior is badly sludged and dirty, large 
quantities of loosened deposits will be collected in the 


oil pan. 

These settlings, in excessive quantity, may tangle them- 
selves in the oil-suction screen to the extent of partially or 
completely clogging it. Watch the oil gage pressure care- 
tully at this time. If the pressure drops off, it is an indica- 
tion that the suction screen is clogged and oil is not getting 
through the system. Stop the engine, remove the oil pan, 
clean things up, and start over. 

Drain while the engine is still warm as the mixture will 
flow more freely. Remember that the location of the drain 
in most oil pans is such that approximately one pint of old 
oil always remains to contaminate the new. 

lf the engine interior has been choked up with filth, 
semove the oil pan after the flushing operation so that it 
can be thoroughly cleaned out. Inspect and thoroughly 
clean the oil-suction screen, make sure that the interior of 
the oil filter is clean and install a fresh oil-filter cartridge. 
Then hook up an oil pressure loss indicator tank and 
finally flush out the system, using the flushing oil selected 
with the detector tank set for 30 lb or more gage pressure. 

Don’t wait until an engine interior is choked up with 
sludge and wall deposits. There are many hazards con- 
nected with trying to clean it out without complete dis- 
mantling. 

Oil changes at suitable intervals, depending on the type 
of operation, will usually keep an engine clean. 

Interior flushing at 15,000- to 20,000-mile intervals is 
desirable, and this should start after the first 15,000 or 
20,000 miles. 


& Attend to the Oil Filter 


Thoroughly clean the oil filter, replacing the filter car- 
tridge, and attend to whatever other points of maintenance 
are required for the particular type of unit used. 

\ clean and efficient oil filter is a necessity if maximum 
bearing life is to be obtained. 


® Attend to the Air Cleaner 


Thoroughly cleanse the carburetor air cleaner. At high 
speeds, several hundred cubic feet of air per minute are 
crawn into the engine and may be contaminated with 
heavy quantities of abrasive dust, which causes excessive 
wear of all moving engine parts. This-air must be purified. 
\ clean and efficient air cleaner is of real help in obtaining 
ng bearing and engine life. 
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m Fig. 23-—Cleaning a crankshaft oilway with a small wire 
brush 


m Inspect the Vacuum Booster Pump 

Certain engines are equipped with a vacuum booster 
pump to provide sufficient vacuum ( power ) to operate the 
windshield wiper when the throttle is open. 

If the diaphragm in this pump (see Fig. 24) is cracked, 
punctured, or porous, oil may be drawn directly from the 
pump into the intake manifold causing a smoky exhaust 
and excessive oil consumption. 

To check the condition of the booster pump, accelerate 
the. engine and watch the action of the wiper blade. If the 
blade stops, it is an indication of a defective diaphragm. 

A positive check is to disconnect the vacuum line and 
run the engine several minutes. If smoke at the exhaust 
ceases, it indicates a defective diaphragm which must be 
replaced. 


= Bearing Spread 


Most split main and connecting-rod bearings are pur 
posely made with the “spread” (width across the open 
ends) slightly greater than the diameter of the crankcase 
or connecting-rod bore in which they are assembled (see 
Fig. 25). 

The amount by which the spread dimension exceeds the 
case or rod bore diameter will range between 0.005 and 
0.020 in., depending on the thickness and structural stiff 
ness of the bearing. The bearing must thus be snapped 
or lightly forced into its seat at assembly, and it will remain 
in place during subsequent assembly operations when the 
caps are handled upside down. 

The Ford V-8 floating connecting-rod bearings (all 
models) are exceptions to the general rule that the width 
across the open ends should be greater than the rod-bore 
ciameter. 

Any split bearing is relatively fragile and unstable struc 
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a Fig. 24—Combination fuel pump and vacuum booster pump 
(from demonstrator model) 


turally, and it sometimes happens that due to rough 
handling in shipment or storage and certain other natural 
phenomena, these bearings increase in width across the 
open ends so that they are slightly wider than the rod bore. 

In the Ford rod bearings, it is preferable that they be 
truly round and smaller at every point in the circum- 
ference than the rod bore, but nevertheless a certain 
amount of excess width is permissible without damage, 
even though the rods may feel somewhat tight when 
assembled over the bearing. 

The correct distance across the open ends of the various 
Ford connecting-rod bearings as taken from original equip- 
ment specifications is shown in Fig. 26. 

Excessive “spread” in any bearing is readily corrected as 
follows: 

Hold bearing on a smooth block, as shown in Fig. 27 
and strike the side lightly with a soft mallet. Continue 
until the correct width is obtained. 

It, during this operation, the width is decreased to a 











a Fig. 25 - Diagram 


showing "'spread” jp 


P Nene hi ie a split bearing 
Dia. crankcase or | 
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point less than it should be, it can be increased again by 
laying the bearing on the wood block, as shown in Fig. 28, 
and striking the back lightly with the soft mallet. 

The spread of any bearing can be safely adjusted by this 
method. 


m Check the Camshaft Bearings 


Worn camshaft bearings, if pressure lubricated, are ofte: 
responsible for puzzling cases of lack of oil pressure and 
high oil consumption. Excessive oil leakage can occur at 
worn camshaft bearings just the same as at worn mains 
and rods. Cam bearing wear is considerably slower, but 
after an engine has used up two sets of main and con 
necting-rod bearings, the cam bearings are a_potentia 
source of trouble due to wear. 

Worn camshaft bearings are easily located by the use oi 
an oil pressure loss indicator tank. 


m= Provide Correct Oil Clearance 


Any heavily loaded engine bearing must be separated 
from its shaft by an oil film. Space must, therefore, be 
provided between shaft and bearing in which this film can 
form. 

Since the rotating shaft creates a considerable amount 
of frictional heat, this clearance space must be sufficient & 
allow oil flow through the bearings, so that cool oil is 
constantly replacing that which has been heated. 

Oil not only lubricates, it cools the bearing as well, and 
one function is just about as important as the other. 

If the oil clearance is too small, many troubles arise, 
such as wiped bearings, worn crankshafts, excessive cy! 
inder wear, scuffed piston rings, worn pistons, and so on 

If the oil clearance is too great, another series of ailments 
will develop. 
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m Fig. 26—Spread dimension —Ford V-8 connecting-rod bearings 
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bearing of bearing 


[he increasing use of precision insert main and con- 
ecting-rod bearings considerably reduces the difficulty of 
obtaining correct oil clearance 7f the crankshaft is finished 
0 proper decimal dimensions, and the crankcase and 
connecting-rod bores are round and true to dimensions as 
riginally manufactured. 

However, many bearings must be locally align bored or 
therwise sized to fit the crankshaft, and the accuracy of 
the oil clearance must be carefully attended to. 

Recommended oil clearances for various types of beai 

gs are shown in Fig, 29. 


To obtain the clearances specified, it is assumed that 


the crankshaft diameters will be accurately obtained by 
nicrometer measurement and the bearings accurately bored 
to suit, also by micrometer measurement. However, it is 
‘ecessary to check the clearance after the various machin 
ng operations, and for this purpose the use of brass shim 
stock of the correct thickness has been very successful. 

In using this material, care must be exercised to avoid 
lamaging the bearing. The length of the shim stock gage 
should be approximately %4 in. less than the length of the 
vearing and 44 in. wide. It is desirable that the edges be 
smoothed down on an oil stone so that no sharp, turned 
over corners will remain to embed themselves in the soft 
bearing material. 

Place cylinder block in an inverted position as shown in 

a 

Start at center bearing or one of the intermediates, in a 
our-bearing engine. 

Coat teeler lightly with engine oil on both sides. 

Place feeler of correct thickness (and made as previously 
escribed) on crankshaft journal, as shown in Fig. 30, 
issemble and tighten down cap and lower half bearing 
With the assembled crankshaft grasped as shown in Fig. 
31, rotate same through an arc of 2 in.—1 in. each way. 





Clearance in inches 
crankshoft Tin Bose Bobbitt Clearance in inches 
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A tolerance of plug .OO1" is allowable on the clearances specitied 


Q: 
eb Oj clearance os shown in this chart is the difference in the diometer of 
the cronkshoft journal or crankpin and the bore diometer of the bearing. } 
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« Fig. 29?—Table of recommended oil clearances for various types 
of engine main and connecting-rod bearings — for pressure (force- 
feed) lubrication 
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With the feeler in place, the shaft should be movable with 
a fairly heavy drag. 

Remove feeler, replace cap, but do not tighten; this 
check must be made with the cap and bearing over the 
feeler only, tightened down. The remaining caps should 
be loosely in place. 

Repeat the operation next at the rear bearing — then at 
the intermediates. 

Make sure that ends of bearings do not ride the crank 
shaft journal fillets. 

If desired, the feeler may be made trom cigarette papers 
which measure from 0.0008- to 0.0016-in. thickness. Use 
one or more to obtain required thickness. 


= Provide Correct End Clearance 


It is important that proper crankshaft end clearance 
(end play) be provided at the thrust bearing. 

End clearances are recommended as shown in Fig. 32. 

End play should be checked with a feeler (see Fig. 33), 
and with the crankshaft pried as far as possible either to 
the front or the rear—whichever is more convenient on 
the particular engine, since the thrust may be taken at the 
front, center, or rear bearing — depending on the make of 
engine. With the thrust collar on the crankshaft in con 
tact with the thrust surface of the bearing at one end, th« 


Brass shim 
stock 


m Fig. 30—Checking oil clearance with feeler made from 
brass shim stock—feeler is applied between crankshaft and 
bearing 


a Fig. 31 —Testing main bearing fit-—with all main bearings 
having proper fit both radially and at the thrust bearing, it 
should be possible to turn shaft without bind or drag 
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m Fig. 32 — Recommended crankshaft end clearance at thrust bear- 
ing and connecting-rod end clearance 


total clearance is readily measured with a feeler at the 
other end. Check the clearance at several points around 
the bearing flange. Remember that one bearing only in 
the line should take thrust of the crankshaft, and the other 
bearings should have ample clearance at each end. 


& Use of Torque Indicating Wrench 


The excessive tightening of studs, nuts, and capscrews 
in an engine will harmfully distort cylinder heads, cylinder 
blocks, connecting-rod bores, crankcase main bearing bores 
and many other parts. Studs and capscrews may be 
strained and stretched to the point that failure will occur 
in service. 

In all engine manufacturing plants, torque indicating 
wrenches are used to insure that nuts and capscrews are 
correctly and unitormly tightened. 

Thus, when the crankcase-bearing saddle bores and the 
connecting-rod bores are originally machined, the cap bolts 
or nuts have been tightened to a specified reading on a 
torque indicating wrench. The bores are exactly round 
under the specified condition of bolt tightness, but if the 
bolts are drawn down tighter or if they are not as tight 
as the original setting, the crankcase and rod bores will 
not be truly round, and bearing life will suffer. 

Accurate bearing replacement cannot be made without 
the use of a similar “measuring” wrench which will make 
it possible to duplicate factory assembly conditions. 


% Points in Bearing Assembly 

1. Wipe backs of bearings, also the crankcase, bearing 
cap, and rod bores to remove dirt particles at the time each 
individual bearing shell is placed in its seat. If shims are 
used, wipe off each one individually. 

2. Inspect for burrs in crankcase, caps, rod, and on bear- 
ings, which would interfere with proper seating of the 
bearings. 

3. Light-wall steel-back bearings are located endwise, 
and retained against turning by a lip stamped out from 
the steel back. At assembly these lips must be carefully 
and completely nested in the slots provided for them in 
the crankcase, bearing caps, and connecting rod. 

4. Make sure the main bearing and connecting-rod caps 
are not misplaced endwise or sidewise at assembly. 
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5. Bolt the caps on lightly. Tap them at the er 
centralize; then tighten. 

6. Never place shim stock between the back o: th 
bearing shell and its seat to obtain greater bearing height 
or to close in a worn bearing for a better fit over the shaft. 

Air spaces are formed which retard the transfer of heat 
tc cooler parts of the engine; this heat at the bearing lining 
builds up, and early failure results. 

7. Many mechanics have attempted to make adjustments 
with precision insert (interchangeable) bearings by filing 
the contact surface of the bearing cap. This is poor prac 
tice. Bearings are short-lived, the roundness of the crank 
case and bearing cap bore is destroyed and the installation 
of new bearings, when this is finally done, is greatly 
complicated. | 


n to 


nnn 6 ee he 


m Special Points in Align Boring 


1. After bearings, shims (if used), and caps are properly 
assembled, plug all oil ways with small but substantial 
pieces of clean rag to prevent chips and _ borings 
getting into the lubricating system (see Fig. 34). 


trom 


2. In locating the boring bar, great care must be exer 
cised to insure that the centerline of the finished bearings 
will be the correct distance from the top of the cylinder 
block, parallel with it, and at right angles to the cylinder 





m Fig. 33 -Checking 


crankshaft end clearance 





bores. In an engine built with a gear drive to the camshatt 
(see Fig. 35), the distance between the centerline of th: 
camshaft and its bearings, and the bore of the main bear 
ings must be very accurately maintained so that the crank 
shaft and camshaft drive gears will mesh properly. A 
little more leeway is permissible if the camshaft is driven 
by a chain. 

3. After all boring and thrust bearing facing (see 
36) operations are completed, be sure to remove all p 
from the oilways and all chips from the interior of th 
crankcase. 


Ii 
1 
1u 
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@ Assembling Main Bearings 


In certain engines employing precision insert bearing 
it is possible im an emergency to remove and replace : 
upper main-bearing shell without removing the cran} 
shaft. The bearing may be light-wall steel back with t! 
locking lip on one side, or heavy-wall steel or bronze bac! 
in which no dowel is used in the upper shell. 
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u Fig. 34-—Align boring main bearings 


omshaft? gear. 


» Fig. 35-Main bearings must be bored in correct relation 
to camshaft center so that timing gears will mesh properly 


ylool bit 


a Fig. 36—Set-up for facing thrust bearing 


o remove a bearing of this character from the engine, 
iove the cap at the bearing involved, and back off all 
other caps slightly so that the shaft is entirely free 
1 the upper bearings. A special headed plug in steel 
‘ronze of the general design shown in Fig. 37 is then 
rted in the crankshaft oilway, and the shaft rotated 
til the extended end of the plug is in contact with the 
ring on the side opposite the locking lip. Turning the 
nkshaft carefully in a direction towards the locking lip 
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will rotate the bearing from its position in the crankcase. 

To install a new upper bearing, the crankshaft must be 
turned in the opposite direction to that used when the old 
bearing was removed. Place the new bearing on the crank 
shaft journal with the plain edge ready to enter the space 
between shaft and crankcase bore on the side of the crank 
case bore which is milled to receive the bearing locking 
lip. Make a careful visual alignment of the bearing locking 
lip and its slot in the crankcase when the bearing is placed 
on the shaft so that as the bearing is rotated into position, 
the lip will nest properly in its slot without binding. It 
the lip binds on the side of the crankcase slot, the bearing 
surface will probably be harmfully distorted and disturbed. 

If the bearing to be removed is a heavy-wall type with 
out a dowel, turn the crankshaft in a clockwise direction 
(looking from front of engine). To install the new bear 
ing, turn the crankshaft counter-clockwise. 

As explained previously, all bearings are made with 
certain amount of spread across the open ends. In heavy 
wall bearings this spread may cause some difficulty when 
it is attempted to make a bearing installation as described 
without removing the crankshaft. In this event, round up 
the bearing as shown in Fig. 27. 

This type of bearing replacement is an emergency mea 
sure only. The work is done “blind” and there are many 
chances for error. Be sure that the crankshaft journal, 
crankcase bore, and bearing back are wiped clean. 


m Replace Gaskets and Check Oil Seals 


To prevent unnecessary oil loss, replace the gaskets at 
all parts which have been removed: oil pan, valve chamber 
cover, gear or chain case cover, and so on. 

Front main bearing oil seals must be in perfect condition. 

Rear main bearing oil seals and the surrounding gaskets 
must be in perfect condition. Oil leakage 
bearing is a fairly common ailment. 


at the rear main 








‘Bearing 
locking lip 


Appr ox \e— 
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/ be aks thickness fo be Ya 
less than bearing thickness 
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be a free fit in 
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‘Head extended to prevent plug 
from dropping thru oilway 


m Fig. 37 — Removing upper main bearing shell by means of a 
special headed plug inserted in crankshaft oilway 
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a Fig. 38 —Typical construction at a rear main bearing 


Oil otten has a tendency to work past this bearing and 
through the sealing mechanism because of a “sucking” 
action of the rotating flywheel at high engine speeds. 

Leakage is aggravated if abnormal “blowby” of com 
pression and explosion past the piston rings exists, as this 
creates a certain amount of pressure within the crankcase 
which forces oil and oil-laden vapors out of all openings 
in the crankcase. 

The construction at and adjacent to a typical rear main 
bearing basically follows Fig. 38. 

Oil enters the bearing through drilled oilway 4. When 
it reaches the crankshaft, the flow is toward both ends of 
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the bearings following arrows 6 and ¢. Oil flowing towar, 
the rear (arrows 4) is stopped at the interrupter groove o; 
channel at D in the crankcase and bearing cap. Oil which 
reaches groove D is supposed to drain back into the 
through orifice E in the bearing cap. 

When blowby pressure exists within the crankcase, the 
opening to the outside atmosphere through the rear maiy 
bearing is one of the most natural avenues of escape. This 
pressure acts upwards through the oil drain orifice FE in 
the groove at D and escapes into the flywheel or clutch 
housing through the clearance space between the crank 
case (and bearing cap) and the crankshaft at F. Sing 
crifice E and groove D are partially filled with oil, the 
escaping crankcase pressure carries oil along with it. 
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High crankcase pressure causing front and rear main 
bearing oil leakage will be built up if the oil filler cap and 
ventilator tube are clogged or obstructed. 

Excessive clearance at the bearing will allow more oil 
How through the bearing than can be controlled by the 
sealing construction. 


mw Uses of Pressure Loss Tank 


These devices (see Fig. 39) consist of a tank holding 
several quarts of clean oil under air pressure obtained from 
a convenient source. The air pressure within the tank is 
uniformly controlled by a pressure regulator which can be 
adjusted to match the engine oil pressure. In operation, 
the dash oil gage line is disconnected at the engine and the 
hose leading to the tank is connected up. 

With the oil pan removed, oil under pressure is admitted 
tc the engine, and leakage at the main bearings can be 
observed. It is usually necessary to re-position the crank 
shaft for each bearing so that the leakage from the bearing 
under observation can be properly segregated and not con 
fused with the leakage from another point. 

Instructions are furnished with the various tanks to 
enable the operator to determine if the oil flow through 
the bearing as observed in the form of end leakage 1s 
correct. 

In general, if there is no oil leakage at the ends of 
bearing, that bearing is fitted too tightly or there is an 
obstruction in its oil supply. If the leakage -exists in the 
form of a large solid stream, there is excessive clearance 01 
the bearing is badly worn. 


These devices are most valuable for locating faulty main, 





a Fig. 39-—Typical bearing oil pressure loss indicators 
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ng-rod and camshaft bearings in_pressure-lubri- 
ngines (Pontiac excepted), also points of leakage 
\reaks or cracks in main oil header or other internal 
. before the engine is dismantled. They are of equal gallery 
n obtaining a final check on a bearing replace- 
, used as the final check for oil flow through newly 
| bearings, a further advantage is obtained in that 
irings are completely prelubricated before the engine 
wer under its own power and dirt or other foreign 
s which may have remained in the oil passages or 
gs will be flushed out. 


a Maintain Correct Oil Pressure 


[he amount of engine oil pressure is shown by the oil 
and must be maintained at the point recommended 
built in by the engine manufacturer. Oil pressure 

which is higher than the engine builder’s recommendation 
is seldom harmful (and also seldom encountered) but low 
vil pressure is likely to result in inadequate lubrication C’-oil overflow 

refurn fo pon 








m Fig. 41 — Section through typical oil pressure relief valve 


speed and if that same pressure is retained later on when 
high oil consumption has developed, does it indicate that 
the bearings are not worn and are therefore not involved 
as a cause of high oil consumption, and do worn bearings 

lower the oil pressure?” 
Any engine will require a definite amount of oil flow 
per minute at a given pressure to provide adequate lubri 

a Fig. 40-Bearing oil pressure loss indicator cation to all moving parts. 

If the delivery capacity of the oil pump used on any 
nd early failure of new connecting-rod bearings, especially given engine was exactly equal to the requirements of the 
uring high-speed operation. engine when new, all . the oil genateupen be delivered 

: Oo > bes IS ¢ yther points requiring lubricauion. 

\ssuming that all bearings have the correct amount of . the bearings and other | It 5 
7 pe co aS With such a pump, any increase in bearing clearance duc 
| clearance, low oil pressure is usually caused by wear in 
ae 3 aap a to wear would result in a reduced pressure at the bearings, 
ic oil-pump gears or oil-pump housing, a faulty oil-pump 
: . a Al, which would be indicated by a reduced pressure reading 

ver gasket and a weakened oil-pressure relief-valve ; i gh : 

as m the gage, although exactly the same quantity of oi 
ng. Leakage at breaks or cracks in main oil headers ‘ phe “A , oe 1 
. would be pumped through the engine. 

other internal oil lines is also responsible for reduced a eee REP Ae 8 

ms ; “ik : : Obviously, an installation of this kind would provide no 

pressure, but trouble at these points is easily located by ne 

Ba as y >: safety factor, as the reduced pressure might starve the bear 
use of a bearing oil pressure loss indicator (see Fig. 40). . 
ings which had not worn excessively, and provide excess 
. . oil to the badly worn bearings. 
® Normal Pressure Despite Worn Bearings a #% 
To provide an adequate factor of safety, the oil pump is 


With a full-pressure engine lubricating system, an oil usually made big enough to supply a great deal more oil 


sure gage is always connected up with the system. It 
been stated previously that badly worn main, rod, and 
bearings will promote high oil consumption and oil 
because of excessive oil throwoff or leakage from the 
s of the bearings. The question has been frequently 


than a new engine needs so that when wear occurs ther 
will be oil and pressure in reserve. To prevent the excess 
oil thus provided from being forced through the bearings, 
a bypass relief valve is installed in the system as shown at 
! in Fig. 41. 
d, “How can there be excessive oil leakage from worn 
rings and subsequent oil pumping from this source if 
oil pressure gage registers the normal pressure?” 


\nother common question has been, “If the car or truck 


This relief valve is spring-loaded so as to remain closed 
until a predetermined desired pressure is reached. At this 
pressure, the excess oil delivered by the pump through the 
pipe B will be bypassed to the oil pan through hole C 
without going through the bearings. Thus, if the oil pump 


wed, when new, a gage pressure of 40 lb at a given 
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has roo% greater capacity than is normally required by 
the engine, one-half of the oil delivered by the pump will 
be returned to the oil pan through the relief valve. 

In such an engine, bearing wear up to a certain point 
results in more oil being pumped through the bearings 
and less being bypassed through the relief valve. The gage 
pressure, however, will remain the same. As soon as a 
point is reached when the bearing wear is so great that the 
full pump delivery is forced through the bearing with none 
being bypassed, then any additional bearing wear will 
cause a reduction in the gage pressure. 

It is thus evident that when the usual large-capacity 
pump is used, considerable bearing wear may result in 
excess oil being forced through the bearings and thrown 
out at the ends without any reduction in the gage pressure. 
This will obviously induce oil pumping and _ high oil 
consumption. 

On the other hand, if the pump capacity is very close to 
the normal requirements of the engine, sometimes a rela 
tively small amount of bearing wear will result in reduced 
oil pressure gage readings. 


@ Engine Break-In 


If the instructions for installing bearings as given in this 
treatise are followed, there will be no tight bearings which 
will require “running-in.” However, the natural antag- 
onism of new raw metal surfaces (such as a newly ground 
shaft and new bearings) working against each other 
should be overcome by deep and thorough wetting with 
lubricating oil. 

To obtain this oil wettedness and otherwise condition 
the bearing surface, use an oil a grade or two lighter for 
the first 500 miles than the engine builder and oil producer 
specify for regular operation. 

New piston rings, pistons, and refinished cylinder bores 
will be more sensitive to break-in abuse than the main 
and connecting-rod bearings. Any break-in procedure 
recommended for standard or special types of pistons or 
piston rings will be agreeable to the bearings, if installed 
as directed. 


= Detonating Engines Destroy Bearings 


A “detonating” engine (spark knock, ping) will pre- 
maturely destroy its main and connecting-rod_ bearings. 
Detonation may be caused by an early spark, a lean car- 
buretor, unsuitable fuel, a hot-running engine (caused by 
a clogged radiator or water jackets or a late spark), or 
heavy carbon deposits in the combustion chambers or on 
the piston heads. An engine must not labor, lug, and 
detonate at low speed. Shift gears to use a higher engine 
speed and relieve the strain. 


@ Oil and Lubrication 


The life blood of an engine is its oil. 

Select a good lubricating oil on the basis of competent 
advice which takes into consideration all features of the 
engine construction and its type of operation, and maintain 
that oil properly. 

It is not a sufficient safeguard that the original filling of 
oil was of the proper specification and the level maintained 
by additions of the same oil. The oil must be changed at 
the intervals recommended by the oi! manufacturer in 
order that it be kept free from harmful contaminants, the 
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most active being those acids which attack certain heayy 
duty types of copper-lead and cadmium alloy bearing:, — 

Keep the oil level up to the “full” mark on the gage. 
A full oi! pan means cooler oil. 


m Check List for a Bearing Replacement Job 

1. Was the work done by careful mechanics in a clean 
and orderly shop? 

2. Were the correct bearings to suit the engine mode! 
installed? 

3. Were the crankshaft journals and crankpins round 
within the required limits? 

4. Were the crankshaft journal and crankpin diameters 
accurately obtained? 

~. Were the crankshaft journal and crankpin surfaces 
smooth and correctly finished? 

6. Was the crankshaft in correct alignment and free 
from bow and distortion? 

>. Were the crankshaft oilways clean? 

8. Were the crankcase-bearing saddle bores round within 
the required limits and in correct alignment? 

g. Were the connecting-rod bores round within the re 
cuired limits? 

10. Were the connecting-rod bores and piston-pin bush 
ing bores parallel and free from twist within the required 
limits? 

11. Were the radiator, water jackets, water-hose connec 
tions, thermostats, water-pump packing, and the cooling 
system in general, inspected; and are they in good con 
dition? 

12. Were the intake-valve stems and guides in good 
condition to prevent oil loss? 

13. Was the engine interior, including all oil passages, 
thoroughly cleaned before re-assembling? 

14. Was the oil filter attended to? 

15. Was the air cleaner attended to? 

16. Was the vacuum booster pump diaphragm in 
spected ? 

17. Was the condition of the cam bearings checked for 
wear? 

18. Did all main and connecting-rod bearings have cor a 
rect radial oil clearance? 

19. Did the crankshaft and connecting-rod bearings 
have the correct end clearance? 

20. Was a torque indicating wrench with the correct set 
tings used in tightening all bolts and nuts; and were the 
wrench sockets of the proper diameter to avoid pushing 
caps sidewise? 

21. Were all caps assembled in their proper positions 
and locations? 

22. Was the bearing installation finally checked and 
prelubricated with a suitable bearing oil pressure loss indi 
cator tank? 

23. Were all disturbed gaskets replaced? 

24. Was a lighter grade of oil used for the first charge 
after re-assembling ? 

25. Was the oil pressure normal? 

26. Was the engine free from detonation and_ spark 
knock? 

* * * 

Note: In this report, text and illustrations from la' 
publications by Clawson & Bals, Inc., Federal-Mogul Co: 
poration, and Monmouth Products Company have been 
freely used. 
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ng Co., Newark, N. J., where he 
technical sales department, and 
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of A. G. MARSHALL from 

if technical applications, Shell Oil 
Martinez, Calif., to the manufac 

epartment of the Shell Oil Co., 
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WESLEY H. TEMMING is no longer en- 
draftsman at Engineering Service, 


Inc. Detroit, having left this position to 
lex i loftsman with the Donnelly Pow- 
s | ne Co., Inc., Detroit. 
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er, Michigan Patents Corp., Jackson, 
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erly research engineer, Carter Car 
Corp., St. Louis, Mo., M. H. KAPPS 

project engineer in the Detroit 
Engine Division of General Motors 


PAUL G. HOFFMAN, president of the 


Studebaker Corp. and chairman of the Auto 
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on manager. 
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a radio address for the City Club of Cleve 
land on Nov. 14, entithed “Our Aircraft 
Critics — Yesterday, Today, and Tomorrow.” 


CHARLES W. RIPPIE, formerly pe 
troleum technologist for the Solvay Sales 
Corp., has joined the Petroleum Chemicals 
Department, Organic Chemicals Division, 
Monsanto Chemical Co., St. Louis, Mo., 
where he will handle technical sales work. 


HAROLD R. HARRIS, vice-president of 
Panagra, has been commissioned a colonel, 
and will be stationed in Washington as the 
Plans officer on the staff of the Command 
ing General of the A.T.C., one of only 
three who have achieved this rank direct 
from civilian status. 


FELIX DORAN, JR., general manager of 
the Fleet Division, General Motors Corp., 
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Branch of the Tank-Automotive Center of 
the Ordnance Department. Mr. Doran was 
in a cavalry unit in World War I, and joined 
Chevrolet following the war. He was with 
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transferring to the Fleet Division in 1940. 
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a member of the SAE War Activity Council 
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Mr. Lavers, chairman of the Tractor War 
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the Automotive Division, Minneapolis Mo 


line Power Implement Co., Minneapolis. 
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his work as executive director of the Adver 
tising Council, resigned from his position 
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Research, Yale University, New Haven, 
Conn. 
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engineer, having left his position of auto 
motive engineer with the Tide Water Asso 
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URING 1942, air power continued to roll up an impres- 

sive array of facts indicating its decisive importance in 
the final victory. Hitherto acting on the side of the better- 
prepared Axis powers, as in the blitzkrieg campaigns in 
Europe and the rapid conquests in the Pacific, in the hands 
of the United Nations the tide is beginning to turn. Those 
who sowed the wind of air power are even now beginning 
to reap the whirlwind of greater air power. The Japs in 
the South Seas and Rommel’s fleeing remnants have 
learned something of unopposed destruction from the 
skies, while the industrial and communications centers of 
the Reich and occupied territory have already undergone 
smashing attacks of undreamed of proportions. 

In defense as well as in attack, air power has proved of 
priceless value. Over Dunkerque and during the air 
Battle of Britain, the Royal Air Force gained local air 
superiority and stopped the Luftwaffe cold. Last winter 
the Soviet Air Force, underrated by the Nazi high com- 
mand, was a major factor in holding off the enemy. The 
air blitz on supply lines has seen remarkable examples in 
tolling back Rommel and stopping the ambitious Nip- 
ponese in the Solomons and New Guinea. 


m Air Power Ingredients 


To gain the air superiority that we need if our side is 
to win the war, America must have a properly balanced 
air force. This includes a sufficient quantity of high qual- 
ity airplanes — bombers, fighters, reconnaissance, transport. 
We must have hundreds of thousands of well trained air 
men—and that means not only the air crews, such as 
bombardiers, navigators, pilots, and gunners, but also the 
ground crews whose important job is to “keep ‘em flying.” 
We must have ai bases at strategic points, including land- 
ing fields, storage and maintenance facilities, housing and 
technical installations, and all that goes to enable a modern 
air force to carry on. To maintain American air force 
offensive actions at the far-flung battle fronts an ai supply 
system must be in operation. 


(This paper, entitled “Air Power in Action,”’ was presented at the 
Cleveland Section Meeting of the SAE, Cleveland, Ohio, November 9, 
1942.] 
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On this four-square basis, America’s striking power 
the air is being built: airplanes, air men, air bases, ai 
supply. 

Is this stuff at last really rolling? Our phenomenal 
expanding aircraft and engine industry, now the biggest 
industry in the country, is beginning to take care of th 
airplanes, having already exceeded the rate of 50,000 planes 
per year, with the quality, as we shall see presently, to; 
notch. Already on a dozen fronts the box score demon 
strates that our planes are beginning to show their ability 
to outfly, outbomb, and outshoot the best the enemy has 
to offer. Some of our new fighters, bombers, and trans 
ports, many of which have already flown but are still re 
stricted, are enough to make the angels gasp. Speeds, 
fire-power, bomb loads, range, ceiling, safety features -a 
are there. But to keep this edge in quality, the aeronauti 
cal-research facilities of the country must be kept in to 
gear. The enemy is working on this day and night. Ou 
set-up includes the aircraft industry, Wright Field, Nava 
Aircraft Factory, and National Advisory Committee fo 
Aeronautics, with its establishments at Langley Field, Va 
Moffett Field, Calif., and the new engine-research labora 
tory near Cleveland. 

Our training programs, under the command of suc! 
veteran air officers as Major-Gen. Barton K. Yount ( Flying 
Training Command) and Major-Gen. Walter R. Weave: 
(Technical Training Command), have been expanding at 
an amazing rate, and well trained air crews and groun 
crews are coming out by the thousands every month. Th 
daily paper will give you plenty of examples of how wel 
they are doing their stuff. 

Our engineers and construction crews have been bus) 
for well over a year establishing the necessary air bases 
for action in the main theaters of combat. The results o! 
one of these are seen in the recent air action in the Aleu 
tians, others in the constantly stepped-up tempo of the da) 
light bombing raids over western Europe. 

Major-Gen. Harold L. George’s Air Transport Com 
mand, starting with a couple of officers and clerks in June. 
1941, as the Air Corps Ferrying Command to fly lend 
lease equipment from the factories, has now becom 
round-the-world air service for men, material, and ma! 
which already surpasses the combined operations of al 
air lines in the world. Four great airways have been estab 
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lished, and thousands of airplanes, key personnel, and mil- 
lions of pounds of vitally needed supplies for our six- 
continent air force and other fighting units have been flown 
to the various fighting fronts with an amazing record of 
safety. Air supply, a long established principle of Amer- 
ican air doctrine, is rapidly becoming a vital factor in 
world strategy for winning the war. 


m How the Air Force Ticks 


As business and professional men, it may be you would 
like to have a glimpse of the Army Air Force set-up. The 
overall policy is under the direction of General Arnold 
(commanding general, AAF), an Air Staff, and a Special 
Staff, as shown on the accompanying organization chart. 
Kecognition of the decisive importance of air power in 
all phases of modern warfare is shown in the War Depart- 
ment’s setting up of a compact air-ground Army General 
Staff, about one-half of whom are from the Air Staff. 

The next group comprise the Operating Directorates, 
divided into Military Requirements, Technical Services, 
and various administrative and management agencies. 

Operating directly under the Commanding General of 
the Army Air Forces, eight great commands compose the 
last stages of Air Force preparation for combat organiza- 
tions. We have already noted the functions of the Flying 
Training Command, the Technical Training Command, 
and the Air Transport Command. The Matériel Com- 
mand, under Major-Gen. Oliver P. Echols, a member of 
C. E. Wilson’s small but powerful Executive Production 
Committee of WPB, procures aircraft and equipment, and 
conducts research and development at Wright Field. Ac- 
cording to a recently announced decision, a larger propor- 
tion of our available raw materials will go into aircraft, 
in a greatly expanded program. Major-Gen. Henry J. S. 
Miller’s Air Service Command operates air depots, repairs 
and maintains aircraft and equipment, and insures a con- 
stant flow of parts and supplies to all units, domestic and 
overseas. The Troop Transport Command is responsible 
tor transporting air-borne troops and equipment, para- 
chute troops and equipment, and for towing troop and 
cargo-carrying gliders. 

To provide air forces, the final stage is Operational 
Training. As personnel and aircraft are received from 
the training schools and factories they are trained as units, 
with emphasis on the development of smoothly working 
combat teams. They are then dispatched to task forces and 
defense commands where they fight under the direct com- 
mand of an air officer chosen by reason of his training and 
experience in connection with the particular mission then 
required. Sometimes this air officer is in command of the 
entire Army installation, ground and air forces, as in the 
case of Lt.-Gen. Andrews in the Middle East (Major-Gen. 
“Louie” Brereton is his air chief), Lt-Gen. Emmons in 
Hawaii, or Major-Gen. Harmon in the Solomons. On the 
other hand sometimes the air officer is under the command 
of a Ground Force officer such as Major-Gen. Doolittle, 
air chief for Lt.-Gen. Eisenhower in North Africa, Lt.-Gen. 
Kenney for General MacArthur. Under the principle of 
unified command, sometimes the commanding general of 
a given area comes under the Navy (Hawaii under Ad 
miral Nimitz, South Pacific under Admiral Halsey, and 
the Aleutians under Vice-Admiral Freeman), and some- 
times it is the other way about (as in the Canal Zone, with 
L.t.-Gen. George H. Brett in top command). 

These air combat forces include all units of military 





aviation such as bombardment, interception, obse 


Vation. 
ground-air support, together with the necessary ‘ain 
nance service. 

The over-all picture of the Army Air Forces organizatio; 
may thus be summed up under four key words: polic, 


operations, commands, forces. 

Success in the race for air supremacy depends upo; 
quality. In actual air combat, inferior planes are wors 
than none. In 1940, the outstanding event of the war 
the air was the Battle of Britain. The hitherto invincib| 
Luftwaffe was turned back largely because of the edge j 
speed and fire-power of the eight-gunned Spitfires ang 
Hurricanes over the Messerschmitt 109’s and Heinke! 
112’s, despite the overwhelming quantitative superiority oj 
the Nazis. The wholly unsuspected quality of the Sovie 
fighters such as the speedy 1-18 (sometimes called th 
MIG-3, combining the initials of the two designers) and 
the heavily armed and armored IL-2 or Stormovik bomber 
fighter proved more than a match for the Me-109E fighter 
and Ju-88 fast bomber one year later 


m American Record 


Today, about one year after our active entrance into the 
conflict, sufficient combat experience has been gained 
form an estimate as to the quality of American planes 
under fire. The record is impressive, all the more so be 
cause of the initial losses sustained by surprise attack and 
local treachery, and because much of the equipment which 
was available during the first few months was largely 
obsolescent. The speed, heavy fire-power, protective armor 
plate, diving ability, and general ruggedness were fighting 
qualities which gave Army Air Force bombers as well as 
fighters, an increasing edge in aerial combat performance 
From February 1 to August 1, 1942, the period of greates! 
disadvantage, during which we were largely carrying on 
defensive and delaying actions against overwhelming odds, 
the ratio was two enemy airplanes shot down to one oi 
curs. Beginning in August, American air power began 
to play a really important part on several fronts — stopping 
the Japs in the South Pacific and the Aleutians, helping 
blast Rommel out of Africa, commencing the eye-opening 
daylight raids over Europe with our Fortresses and Libera 
tors, and playing a vital part in our North-African cam 
paign. For the past few months, the ratio has increased 
to 8 to r. The Navy and Marine figures are no less 
markable. The main reason is the fact that by that tim 
balanced air forces in these areas were being built up 
Newer models became available such as the Boeing B-17i 
Fortress with stinger tail guns, and the Curtiss P-gol 
Warhawk with higher ceiling than earlier models. Newe: 
types, such as the speedy Lockheed P-38 Lightning inter 
ceptor-fighter, with its fast climb, high ceiling, and long 
range were thrown into action. Balance was rounded ou! 
by the appearance in these areas of models already high) 
successful elsewhere, such as the fast, powerful bomber 
fighter Douglas A-20 Havoc, hard-hitting medium bomb 
ers, including Martin Martians (B-26), and North 
American Mitchells (B-25), and long-range 4-engine Con 
solidated Liberators (B-24). A great proportion of thes 
new planes were flown to the theaters of action, and Ai 
Transport Command’s increasing flow of cargo planes 
kept the supply of spare engines and parts coming along. 
The establishment of the Overseas Division of the At 
Service Command completed the picture with its ground 
technicians and facilities to keep an ever larger proportio! 
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lanes actually in the air. Other factors include 
xperience of our pilots and crews, and increased 
handling our deadly 0.50 caliber guns, both hand- 
ind power-turret types. 
uld be more generally realized that there is often 
ierable time lag before a new military airplane can 
ssfully thrown into battle. For example the power- 
rmed Bell P-39 Airacobra was designed in 1937-1938, 
pe test-flown in the spring of 1940, in good pro- 
, about a year later, and in action on several fronts 
irly 1942. It is highly regarded by the Russians as 
antitank weapon as well as in combat against Nazi 
bombers and fighters. 
| fast-climbing Lockheed P-38 Lightning, twin-en- 
interceptor-fighter, was tested in a flight across the 
country in February, 1939, in about seven hours and a half, 
including stops for fuel, at about two-thirds throttle, hit 
ting around 400 mph while crossing the Alleghenies. A 
large number of changes in the prototype delayed quantity 
production on the P-38E (the model tentatively selected 
for combat operation) until the summer of 1941. Opera- 
tional tests revealed the necessity of eliminating tail flutter 
at high speeds, other changes in the interests of increased 
safety were made, and an improved turbosupercharger in- 
stalled, all of which added up to the P-38G, the model 
reported in successful action on various fronts during the 
past few months. It has the fastest climb and longest 
range of any single-seater fighter in the world. 
The Airacobra and the Lightning had design features 
which have rightly been termed “unorthodox” (one way 
in which major improvements can be achieved). This is 
mple justification of a four to five-year board-to-battle 
iccord. Another new fighter is the Republic P-47 Thunder- 
bolt, which is a more conventional design, though with 
lenty of distinctive features of its own. Its family tree 
goes back to the P-35, of which the P-43 was a stepped-up 
ersion with a 1200-hp engine and turbosupercharger for 
high-altitude operation. The P-44 was an improved P-43, 
with six heavy machine guns, a 1350-hp engine and the 
latest gadgets available in 1940. The fighter-plane experts 
it Wright Field passed on to Republic’s engineers certain 
things they wanted in a powerful slugger that would 
ominate the upper air, and the expensive XP-44 mock-up, 
good as it was, had to be scrapped. In September, 1940, 
the XP-47 was designed, and by May, 1941, the prototype 
was test-flown. Improvements were made, and while pro- 
duction on the P-43 was tapering off, the factory began 
tooling up for what became the P-47, with 2000-hp Double 
Wasp engine. Speed has been announced as better than 
j00 mph, ceiling up to 40,000 ft, with six or eight of the 
same 0.50-caliber high-velocity machine guns which have 
proved so devastating in the Fortress and Liberator heavy 
ombers. Further testing brought other important im- 
provements, and by spring, 1942, the advanced model 
P-47D was in limited production. Six months later good 
production was achieved at the parent factory and begun 
at a midwestern branch; it has also been announced that 
another major aircraft producer is rapidly tooling up one 
‘Actory to turn out this formidable fighter. The Thunder- 
bolt should soon be in action against the challenging Mes- 
erschmitt rogG, and new Focke-Wulf 290, both high- 
Uutude fighters. 


SCT 


© much for time lag in production, and despite engi- 
necring and production short cuts which have become 
possible in the light of the huge orders which have been 
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placed with the aircraft companies (and some of these 
have been noteworthy), it is still largely true that there is 
no substitute for time when it comes to the development 
of successful military aircraft. In addition to the attain- 
ment of a good production rate, however, there are two 
other factors tending to delay a particular model of a 
fighter or bomber coming into combat action. The first 
is the need of building up a reserve after the squadrons 
have received their initial equipment. A statement re 
cently appeared in The Aeroplane (London) to the effect 
that no new model fighter plane would see combat action 
until about one thousand were at hand; this may vary 
somewhat in particular cases. The other factor is the 
necessity for months of tactical training to ensure that 
perfect teamwork which is largely responsible for winning 
modern air battles. 


mw Elastic Production 


Military airplanes are not only tailor-made as to types, 
but during war a feverish struggle is constantly going on 
to obtain superiority over the enemy. Each change for 
the better which one side makes, each improvement in 
speed, ceiling, or armament, must be followed as fast as 
possible by more effective changes in the other fellow’s 
planes. This prevents airplanes from being built on 
strictly mass-production methods, freezing designs. This 
is why the aircraft industry has had to maintain the high 
est possible degree of flexibility in its production, even 
though it means a somewhat slower production rate. As a 
matter of fact the present large-scale orders for planes in 
1000- and even 5000-lots, with pooled production and a 
high degree of subcontracting, has more nearly made this 
possible than at any time hitherto. Nazi Germany made 
the mistake of freezing designs on the Me-10g single- 
seater fighter, the Ju-87 Stuka, and other planes to ensure 
overwhelming quantitative superiority. The Battle of 
Britain taught them the lesson and they are now coming 
through with the required changes more quickly. One 
of the factors which has enabled American flyers to over 
come terrific odds so far in practically every combat area, 
is the fact that American factories are to a large extent 
keeping pace with battle-front developments and putting 
into cur warplanes the required changes with a minimum 
of delay, and yet not interrupting the flow of fighters and 
bombers to the front. A recent instance, is the transition 
from the Boeing B-17E to the F, including some 400 minor 
changes. It so happened that the day the first B-17F came 
off the line the last of the B-17E’s was being delivered, 
and the total for that month, instead of dropping off, was 
slightly increased. 


m Life or Death Changes 


Here is the kind of change that must be provided for. 
For example, word comes back from Egypt that the land 
ing gear on a certain bomber is causing too many crack 
ups, or maybe two of the 0.30-caliber guns should be re- 
placed by 0.50’s, and certain changes are suggested. Many 
of our large aircraft and engine companies such as Douglas, 
Lockheed, and Wright Aeronautical have expert trouble 
shooters in the important theaters of action, and in co 
ordination with Air Force officers on the spot the word 
gets back quickly. Until the change can be made in the 
production line proper, which may take several weeks, 
each airplane is flown to a modification center where the 
change is made before the plane is flown to the front. 

















There are several dozen of these modification centers jo- 
cated in various parts of the country. Some of these are 
operated by our principal aircraft producers, some by 
skilled crews of our nation’s domestic airlines, and a few 
by air force personnel at the various air depots. 

The philosophy of the modification center is simple. As 
one officer puts it, “Suppose you make kitchen stoves. Your 
factory is all tooled up for one model on a quantity basis 
and you're turning out thousands of them. Then your 
head salesman tells you that you’ve got to add another 
gadget or your competitors will run you out of business. 
Which is easier — retooling your whole plant or adding 
another shop where the gadget can be installed on the 
stoves before they meet their competition?” This permits 
up-to-the-minute developments to be incorporated in com- 
bat aircraft without interrupting the flow of production. 
In this connection Capt. Eddie Rickenbacker had an ex- 
cellent word of advice on his return from an inspection 
of our new air bases in England. He urged that every 
major aircraft company send its chief engineer and pro- 
duction manager to the more important fronts at least 
once and preferably twice each year; with these fronts 
only a few hours away by transport plane this should be 
feasible, and the results would pay richly. In air warfare, 
time is priceless. 


m Groomed for Battle 


Another function of the modification center is that of 
adapting our planes for special jobs, such as the Doolittle 
raid on Tokyo, or for certain combat areas where special 
conditions are encountered. For example, North American 
3-25 Mitchells are painted a dusty pink for service on 
desert fighting fronts; and this hard-hitting medium 
bomber, as well as other planes for this front, are fitted 
with extra fine filters to keep out as much of the sand as 
possible. Other types of ships have to be adapted for 
operating under Arctic conditions. One of the outstanding 
examples occurred before the modification centers were 
developed, but it illustrates the urgent necessity of “must” 
alterations being worked into our combat aircraft. It is 
well known that the Japs found no tail guns in the Fortress 
B-17's they met over the Philippines, mostly B-17C’s and 
D's. Even though the Jap guns downed very few of these 
big boys in flight, owing to their speed and amazingly 
rugged construction, our combat crews out there clamored 
for tail guns — and they got them in record time. The Nip 
pilots didn’t know what struck them, and it is reported 
that nearly a hundred of them were downed before any 
one was able to get back and tell the others what was 
happening. From the battle of Midway on, they have 
kept a healthy distance from our new Fortresses (B-17E’s ) 
and history is repeating itself on the western front with 
Goering’s picked aces in Focke-Wulf 1go’s. 


m= American Warplanes Vindicated 


In addition to a baptism of fire on the various fighting 
fronts, American planes, particularly fighters, were sub 
jected to a barrage of heavy criticism during the summer 
and early fall of 1942. Much of it was based on inadequate 
information, some of it came from sources now suspect. 
The revised opinion of the Truman committee (late Sep. 
tember, 1942, after secret sessions with Major-Gen. Echols, 
Air Forces Matériel chief, recently returned from England, 
and other expert observers and pilots from the fighting 
fronts) was that the “record showed definite improvement.” 
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On October 2, 1942, Dow Harter’s Special Committee op 
Aviation rendered a comprehensive report, based on sim; 
lar investigation and testimoay, which was on the whok 
very encouraging. A few days later Capt. Eddie Ricken 
backer returned from an inspection trip to England an 
gave a complete report to Secretary Stumson in which hb; 
said, “In England I had full opportunity to visit the various 
bombardment and fighter units of the American Air Forces 
as well as to confer with the members of the high com 
mand of both British and American Air Forces. Mj, 
opinion is that American conceptions of Army. aircraty 
and their tactical employment are proving sound in combat 
and that the British look upon the practical application oj 
our air-war theories with increasing approval.” This re 
port was followed on October 19 by an informative and 
well-balanced report by OWI entitled “Design and Opera 
tion of United States Combat Aircraft.” This was given 
wide publicity in the press and was reassuring as to the 
general superiority of American airplanes, although i: 
warned “The best the public can expect, and the best it 
will get, is that on the average the equipment of the Allied 
Air Forces shall be superior to the equipment of the 
enemy.” 


m The Race Goes On 


As at the turn of the year it is generally agreed by in 
ternational aviation authorities that out of about 15 im 
portant type classifications, including land-based and car 
rier-based fighters and bombers, seaplane patrol boats and 
cargo planes, and land-based transports, American planes 
rank tops in all but two or possibly three classifications 
New models may enable American Air Forces to retain or 
even better this superiority, both in quantity and quality. 
However, reports of a new German high-altitude bomber 
and at least one fighter plane with pressurized cabin pro 
vide sharp reminders that no country has a corner on aero 
nautical research. No airplane is better than its power 
plant, and in the aircraft-engine field reports have been 
received concerning the BMW 802 radial aircooled engine, 
18 cyl and 3280 cu in., turning up some 2000 hp, which 
brings it into the class of our P & W Double Wasp (R 
2800) and Wright Duplex Cyclone (R-3350). The BMW 
802 is reported as in production and as powering some 0! 
the newest bombers and fighters, such as the Dornier 
217E-2 and Focke-Wulf 290. There is also mention o! 
its being equipped with a three-speed, two-stage super 
charger, and this clicks with other reports of actions of the 
newest Spitfires powered by improved Merlin engines and 
new German fighters scrapping it out beyond the 40,000 
foot level. Evidently our Thunderbolt high-altitude slugger 
will find some work to do “up there.” 

We have to keep on our toes; and boldness, imagina 
tion, and everlasting research are required to meet possible 
threats by air. When air supremacy is achieved over land 
and sea, the road to final victory is assured, and with 1! 
the hope of a more stabilized and cooperative world order 
This has its challenge to America both in the need 0! 
helping to maintain some sort of an international air 
policing set-up, and also in globe-girdling air-passenge' 
and cargo transportation as an effective aid in reconstruct 
ing a war-weary world. The airplane will continue to 
revolutionize our thinking and planning, and in the new 
air age Wings of Power will have to function for a long 
time, but this will not necessarily interfere with Wings 
of Peace. 
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I ) W. CEDERLEAF is works man 
the Detroit Transmission Division, 
6 Motors Corp. He was formerly 
nager of the Republic Aircraft Prod 
yision, Aviation Corp., Detroit. Mr. 
an SAE member since 1919, is a 
president representing the Produc 
tivity. 
VERLIN BROWN has been made gen 
ispection foreman, Curtiss-Wright 
Propeller Division, Indianapolis. He 


n liaison imspector. 


the three awards of The Arthur 
Memorial Medal, by the American 

Mi n of Safety, was to Rear-Admiral 
EMORY S. LAND “for outstanding contri 
t to the conservation of human lite 
safe construction and operation of 


\mong those who received awards in the 
$? 00 Industrial Progress Award Pro 

f the James F. Lincoln Arc Welding 

ition were the following SAE mem 
E. W. WEAVER, consulting design 
1 r, Towmotor Co., Cleveland: W. W. 
SLAGHT, chicf engineer, Cleveland Steel 
R. W. SNOOK, designing 
f r, Superior Coach Corp., Lima, 
Jhio; RAY F. KUNS, president, Trotwood 
— Trotwood, Ohio: JOHN K. 
NORTHROP, president, Northrop Aircraft, 
., Hawthorne, Calif.; PETER F. ROSS- 
MANN, chief of miscellaneous developments 
ch, Research Laboratory, Curtiss 
Wright Corp., Buffalo, N. Y.; WILLIAM 
4. F. MILLINGER, professional engineer, 
gineering Project Services, Los Angeles, 
Calit.; ROBERT C. ENGELMAN, design 
ngineer, Clark Bros. Co., Inc., Olean, N. Y.: 
HOWARD W. SIMPSON, chief enginee: 
Detroit Harvester Co.; WALTER  F. 
WHITEMAN, chicf engineer, William and 
Harvey Rowland, Inc., Philadelphia. 

U. A. PATCHETT has been transferred 
Chrysler Corp. from the engineering 
nent at Highland Park, Mich., to the 

Dodge 


icts Corp.: 


ircraftt engine company, the 





U. A. Patchett 


go plant, where he is engineer in 
production tests. Mr. Patchett has 
treasurer, vice-chairman and chairman 
Northern California Section 
JACK OWEN, formerly purchasing agent 
the Western-Austin Co., Aurora, IIl., has 
that company and is now sales executive 
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in the industrial rubber products division 
o® the Thermoid Co., Trenton, N. J. 

PAUL LOUIS SMITH, an engineer in 
the Douglas Aircraft Co., Inc., Santa Monica, 
Calif., is now assistant methods analysis en 
gineer for the same company. 

HENRY A. MOREAU is now connected 
with the Lockheed Aircraft Corp., in the 
modification center at Dallas. He leaves 


* Alaskan Star Airlines, Anchorage, Alaska, 


where he was operations manager. 


Formerly a technician in the development 
department of the Baldwin Rubber Ca., 
Pontiac, Mich., ®RANCIS P. O°CONNELL 
is an inspector of ordnance materiel at the 
Detroit Ordnance District. 


ANKER K. ANTONSEN is no longer 
chief engineer of the Menasco Mfg. Co., 
Burbank, Cal., having left this company to 
join the AiResearch Mfg. Co., Los Angeles. 

WILLIAM KNIGHT is supervisor of field 
service, the Curtiss Propeller Division o 
Curtiss-Wright Corp., at Caldwell, N. J. 

HARRY & CARMICHAEL, coordinator ot 
production of Canada’s Department of Mu 
nitions and Supply, has been appointed co 
chairman of the Joint War Production Com 
mittee of the United States and Canada. 





Harry J. Carmichael 


JOHN L. BUNCE has been elected vice 
president of the United Aircraft Service 
Corp., a subsidiary of United Aircraft Corp. 
Mr. Bunce joined the Pratt & Whitney Air 
craft Division of United in 1927 as an 
assembly mechanic. Since then he has been 
successively assistant service manager, sect 
vice manager, and secretary. 

L. J. DAVIS has joined the staff of Fed 
eral Aircraft, Ltd., Toronto, the office in 
charge of subcontractors in Ontario. Hii 
duties will be coordinating and progressing 
the output of the various factories relative 
to the demand of the parent company. For 
merly Mr. Davis was district manager o 
the Sealed Power Corp. of Canada, Lid 
Toronto. 

IVAN H. NASH is no longer with the 
University of California, Berkeley, where he 
was an instructor in engineering defense 
training courses, having joined the power 
engineering section of Joshua Hendy Iron 
Works, Sunnyvale, Calif. 

LIPMAN S. GERBER, electrical enginee: 
in the U. S. Army Ordnance Department, 
has been transferred from the Tank and 
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Motor Transport Branch, Industrial Service, 
to the Tank-Automotive Center, Engineering 
Offices, Detroit. 


Suggestions for lengthening the life of the 
nation’s vital and irreplaceable motor trucks 
and motor truck tires were offered recenti 


by WALTER F. ROCKWELL, president ot 





Walter F. Rockwell 


the Timken-Detroit Axle Co., Detroit, to 
City, State, and County highway or publx 
works departments. Among his suggestions 
Make prompt repairs on chuck holes, 
broken pavements, bad bumps and_ sharp 
pavement edges. Any of these defects in 
highways and streets can cause damage to 
both tires and vehicles.” Mr. Rockwell is a 
member of the Finance Committee of the 


SAE. 
DALE EMMET WILKINS iis assistant 


project engineer on turbosuperchargers 
Wright Aeronautical Corp., Paterson, N. |] 


Hie was promoted from senior test engineer 


Formerly superintendent in the assembly) 
department of the Parker Appliance Co 
Cleveland, JAMES W. CARL is now m« 
chanical engineer at the 
matic Tool Co. 


ALLEN WESCOTT has joined the East 


ern Aircraft Division ot General Motors at 


Cleveland Pneu 


Linden, N. J., as parts and Service manager 


JAY A. YOUNG, who had been chief 
chemist at the Asbestos Mfg. Co., Hunting 
ton, Ind., is now associate ordnance engi 
neer, Army Ordnance Department, Wash 


ington. 


WOODROW L. WROBLEWSKI is a 
stress engineer, Briggs Mfg. Co., Detroit 
He held a similar position with the Eastern 
Aircratt Trenton Division of General Mo 
tors, Trenton, N. J. 


JOSEPH A. ANGLADA has completes 
his assignment with the Ordnance Depart 
ment, Tank and Motor Transport Division 
Washington, and is now associated with the 
Section oft the 


Conversion Engineering 


Philadelphia Ordnance District 


ARTHUR R. PARILLA, formerly chiet 


engineer of the Chicago Pneumatic Tool Co 


Garfield, N. J., is now working on special 


assignments for the Eastern Aircraft Divi 
sion, General Motors Corp., Linden, N. ] 


Formerly a designer with the Yellow 
Truck & Coach Mfg. Co., Pontiac, Mich 
FRANCIS GALDO now holds a similar posi 
tion with Associated Designers, Birminghan 


Mich 


GEORGE W. YANSS is field enyginee 
for the Flex-O-Tube Co.. Detroit. He wa 
formerly district manager of the Bridge; 


Brass Co., Detroit 


wrt 




















T. P. WRIGHT, acronautical expert and 
vice-president of the Curtiss-Wright Corp., 
has been elected an honorary tellow of the 
Royal Aeronautical Society, an honor that 
has been accorded to only 15 of the society's 
total membership of 3000. DR. JEROME 
HUNSAKER, professor of Aeronautics at 
the Massachusetts Institute of Technology, 
and ORVILLE WRIGHT, pioneer aeronau- 
tical engineer, are two other SAE members 
who have been awarded that honor. 

Formerly associate professor, Industrial 
lducation, in charge of aeronautics, Santa 
Barbara State College, California, E. A. 
ROSS is now with the Utah State Agricul- 
tural College, Logan, Utah, as professor of 
aeronautics and head of the department. 


A. W. FREHSE, tormerly engineer in the 
Chevrolet Motor Division of the General 
Motors Corp., Detroit, is now field service 
manager at the Aviation Engine Plant, 
Chevrolet Motor Division, Tonawanda, N. Y. 





E. J. Welker 


E. J. WELKER is employed: as civilian 
chief of the Machine Tool Unit tor the 
Small Arms Branch of the War Department, 
Washington. Mr. Welker had been sales 
engineer at the Welker Machinery Co., Inc., 
Detroit. 


GEORGE B. LACY is special representa 
tive of the Bureau of Aeronautics, Navy 
Department, and is stationed at the Mid 
western Procurement District of the Army 
\ir Forces, Wichita, Kans. Formerly Mr. 
Lacy was sales representative of the White 
Motor Co., Washington. 


EUGENE J. MANGANIELLO has been 
promoted from associate mechanical engincer 
to mechanical engineer, National Advisory 
Committee for Aeronautics, Langley Field, 
Hampton, Va. 


Formerly in the maintenance department 
of the Wright Aeronautical Corp., Lockland, 
Ohio, CLYDE G. HAYNES is _ principal 
automotive adviser in the U. S. Army, 92nd 
Infantry Division, Camp Breckenridge, Ky. 


RENE BERG, consulting engineer, has 
tormed the American Premaberg Co., New 
York City, handling subcoggracts for detense 
work for the U. S. Navy, and the aviation 
and oil industries. 


MARY LEE MARQUIS (Mary Lee Wil 
kerson) is now connected with the General 
Electric Co., in Schenectady. She is an engi 
neer in the aircraft and marine department. 


ELLIS W. TEMPLIN is the winner of a 
$300 war bond in the Los Angeles Water & 
Power Co.’s victory campaign. Mr. Templin 
is an automotive engineer for the company. 


EWALD J. WOLFF, who had been an 
engineer with the Research Laboratories 
Division of the General Motors Corp., De 
troit, has been promoted to assistant head of 
Mechanical Engineering Department No. 6, 
same company. 


KENNETH G. BACHELLER, who had 
been production liaison engineer, Jacobs 
Aircraft Engine Co., Pottstown, Pa., is now 
a resident engineer at Pratt & Whitney 
\ircraft. 


Formerly fleet sales supervisor, Milwauke« 
\ve. Motor Sales; HENRY C. MEYER is 
now superintendent of automotive trans 
portation, the Equipment Finance Corp., 
Chicago. 


FRANK M. KINCAID, JR., Wright Acro 
nautical Corp., Paterson, N. J., has been pro 
moted from assistant project engineer to 
projyect engineer. 

WILLIAM FLOYD BEASLEY is chiet 
engineer of the Tank and Motor Transport 
Development Branch, Army Ordnance De 
partment, Washington. Mr. Beasley was 
formerly principal automotive engineer, 
U. S. Army, Ordnance Department, Wash 
ington. 


JOHN H. CARSTENS has joined the 
New York City branch of the Cleveland 
Twist Drill Co., as tool service engineer. 





Col. Azel Ames 


Col. Azel Ames, 69, retired from the 
Coast Artillery Reserve and a veteran of the 
Spanish-American and World Wars, died 
Nov. 23 at his home in Yonkers, N. Y. He 
was an executive of the Kerite Insulated 
Wire and Cable Co. of New York City, 
with which he had been associated since 
1909. Col. Ames, an SAE member since 
1912, was for many years on the Electrical 
Equipment Division of the Standards Com- 
mittee of the Society. 


George H. Hunt 


George H. Hunt died Nov. 25 of a heart 
ailment. Mr. Hunt attended the University 
of Chicago and Yale University. He was 
an automotive manufacturing agent, and was 
instrumental in the development of safety 


glass. 


Robert B. Gundel 


Robert B. Gundel, a junior member of 
the Society, died in an accident at the U. S. 
Navy Pre-Flight School, Chapel Hill, N. C., 
on Oct. 28, at the age of 23. He was a 
former junior test engineer at the Wright 
Aeronautical Corp. in Paterson. 


G. B. Upton 


G. B. Upton, professor of automotive en- 
gineering at Cornell University, died sud- 
denly Oct. 29, at the age of 60. He was 
analyst and consulting engineer for the 
Curtiss Airplane Co., the U. S. Government, 
and the National Advisory Committee for 
Acronautics. Mr. Upton contributed nu- 
merous articles to technical journals, and 
was the author of “Materials of Construc 
tion. 
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RUDY L. BRADSHAW is with the Pybjj, 
Roads Administration, Seattle, where hy 
equipment superintendent in connect; 
with the construction of the Alaska A}, 
Highway. Mr. Bradshaw was former] 
the CCC Motor Repair Division, Salem. 0 


H. E. WHITMORE, who had bee: 
intendent of the equipment depot, |; 
Works Agency, Public Roads Administr; 
Denver, Colo., is now shop superint 


hdent 
with the U. S. Army, Corps of Engine; 
headquartered at Granite City, Ill. 
CYRUS M. HAJEWSKI is associate ay 


motive engineer in the U. S. Army, W 
Department, Ordnance office, Tank-Aut 
trve Center, Detroit. 


Formerly design engineer, Menasco Mf, 
Co., Burbank, Calif.. CHARLES E. Mac 
DONALD is acting project engineer 
Kinner Motors, Inc., Glendale. 


WILFRED E. BETTONEY, who ha 
been assistant mechanical engineer, U. § 
Army Air Corps, Materiel Division, Wrigh 
Field, Dayton, Ohio, is now test engineer 
the Dodge Chicago Plant of the Chi 
Corp. 


WALTER O. WILL is president of Too 
Inc., Chicago. Mr. Will was formerly cor 
nected with the Service Tool Die & Mfg 
Co., Chicago, as chief engineer. 


DONALD E. CRESSEY, formerly aer 
nautical engineer, Douglas Aircraft Co., Inc 
Santa Monica, Calif., has been transferred t 
the El Segundo plant of the compan 
aeronautical service engineer. 


Formerly president of European-Americat 
Trade Development Corp., New York Cit 
GUIDO SORIA has become general man 
ager of John B. Salterini Co., also of Nev 
York City. 


RAY H. EGGER is an automotive engi 
neer in the Tank-Automotive Center, Tec! 
nical Section, Detroit. Mr. Egger had 
assistant automotive engineer, U. S. At 
Ordnance Department, Maintenance Divi 
ion, Tank Unit, Washington. 


H. T. DANIELS is with the Navy PD 
partment, Bureau of Ships, Washington, 
senior mechanical inspector of ship 
struction. 


Formerly an electrical engineer, RAN 
DOLPH MATSON has been named project 
engineer, the Douglas Aircraft Co., Ir 
Oklahoma City Plant. 


Among the instructors in the techniq 
of the “Shotweld” system of welding stain 
less steel, inaugurated at the Edward G 
Budd Mfg. Co., is COL. E. J. W. RAGS 
DALE. Chief engineer of the Hi-Tensil: 
Division, Col. Ragsdale is one of the inve 
tors of the system. 


JAMES B. MISNER has accepted a po 
tion as service engineer for Consolidate: 
Aircraft Corp., San Diego, Calif. ™M 
Misner, at present headquartered in San 
Diego, has been made western area sup 
visor, covering all Army and Navy airer 
manufactured by this firm, and operating 
in the area west of the Mississippi Riv 
He was formerly property and supply offic 
U. S. Army Air Corps, Santa Monica, Cal 


Formerly draftsman for the Menasco Mt 
Co., Burbank, Calif., JOEL M. GOOCH 
now with the Guiberson Diesel Engine C 
Dallas, Tex., as engineering draftsman 
the Research Department. 
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CAPT. JOSEPH A. DOYLE has been 
d from the Office of The Quar- 
r General, Washington, to the Office 


Chief of Ordnance, Tank-Automo- 





Capt. Joseph A. Doyle 


Center, Detroit. Capt. Doyle is tech 
maintenance tools and 
ent for tanks and automotive vehicles. 


DOUGLAS J. KUHLMAN has been com 
sioned a first lieutenant in the U. S. 
\rmy, and has been assigned to the Hola- 
ird Ordnance Base, Baltimore, Md. He was 
ormerly manager of the Chicago branch 
f the Heil Co., Milwaukee. 


A. LINCOLN PITTINGER is on leave of 
sence from the Norma-Hoftmann Bearings 
Corp., Stamford, Conn., where he had been 
Detroit held engineer. He is now an ensign 
n the U. S. Navy, Ordnance Department. 


adviser on 


Formerly a first lieutenant, U. S. Army 
Ordnance Department, Hickam Field, T. H., 
K. L. STEHLE is now a captain, Hawaiian 
\ir Depot, Engineering Section, Hickam 
ite 

On leave of absence from the College of 

City of New York, School of Technol 
gy, where he was an instructor of mechan 
cal engineering, 2ND LT. LAWRENCE 
WHEM is in the Air Service Command, 
U.S. Army, stationed at Duncan Field, San 
\ntonio, Tex. 


CLYDE M. HALLAM, U. S. Army, Field 
\rullery School, Department of Motor 
ransport, Fort Sill, Okla., has been pro 

ted Trom major to colonel. 


THOMAS W. LANCER iis stationed in 


ld artillery at Fort Bragg, N. C., where 
S instructing in basic electricity and 
tomotive electrical circuits in a motor me- 


hanics battery. Before entering the service, 
was employed by the Gulf Oil Corp. as 
Nnamometer operator and was a student 


Polytechnic Institute of Brooklyn. 


OTTO A. OLSON is head automotive ad 

91st Infantry Division, U. S. Army, 
ip White, Medford, Ore. He was for- 
ly garage superintendent, Portland Gas 
Coke Co., Portland, Ore. 


CAPT. JOHN D. ZERBO has been trans 
d from the Rock Island Arsenal, Illinois, 

the Tooele Ordnance Depot, Tooele, Utah. 
ivilian life, Capt. Zerbo was with Striet 
nn Biscuit Co., Division of United Biscuit 
ot America, Cincinnati, where he was 
c and service manager. 7 


January, 1943 





In Military Services 


DONALD B. ROBERTS, captain in the 
U. S. Army Air Forces, is stationed in the 
Motor Transport School, Normoyle Quar- 
termaster Motor Base, San Antonio, Texas. 


Capt. Roberts was formerly at the Air 
Depot Training Station in Albuquerque, 
N. M. 


Transfer of S. G. NORDLINGER from 
Wright Field, Dayton, Ohio, to the Dodge 
Chicago Plant, recently took place. 
promoted from captain to major. 


1ST. LT. SAMUEL KALMIN has been 
transferred from the Quartermaster Corps, 
Holabird Motor Base, Camp Holabird, Md., 
to the Normoyle Ordnance Motor Base, San 
Antonio, Texas. 


S. CORWIN BRITTON has been pro 
moted from lieutenant to captain, U. S. 
Army Ordnance Department, Plum Brook 
Ordnance Works, Sandusky, Ohio. 


ALLAN A. BARRIE, formerly major, 
has been promoted to lieutenant colonel, 
and is stationed at Hamilton Field, Calif., 
where he is Pacific Wing Operations Officer. 
Au Transport Command. 


JOHN H. SMITH, formerly fleet and 
trafic manager, Esslinger’s, Inc., Philadel 
phia, is a technical sergeant, Company O, 
303rd Regiment, Ordnance, Camp Sutton, 
Monroe, N. C. 


WILLIAM B. DRAYTON is a motor ma 
chinist mate, U. S. Navy, Dry Dock, South 
Boston, Mass. Mr. Drayton had been ser 
vice manager at W. J. Walker Co., Wake 
field, Mass. 


He was 


Formerly lubrication engineer, American 
Oil Co., Baltimore, Md., H. I. GLASHOFF 
is now a warrant machinist, U. S. Coast 
Guard Training Station, Groton, Conn. 


CAPT. SIDNEY G. HARRIS, Office of 
The Quartermaster General, has been ap 
pointed a member of the War Department 
Committee on Liquid Fuels, and Lubricants. 


LT. (jg) EARL W. SHAW, JR., USNR, 
is at present stationed at Naval Training Sta 
tion, Harvard University, Cambridge, Mass. 
Lt. Shaw had been with the U. S. Naval 
Engineering Experiment Station, as junior 
mechanical engineer in the Internal Com 
bustion Laboratory, Annapolis, Md. 


J. D. WAUGH is in the Ist Service Area 
Air Depot, 8th Air Force Service Com 
mand, A.P.O. No. 813, New York, N. Y. 
In civilian life he was an instructor, aircraft 
engines and propellers, Lockheed Overseas 
Corp., Division of Lockheed Aircraft Corp., 
Burbank, Calif. 


WALTER C. PEW has been promoted 
from major to lieutenant colonel, U. S 
Army, Ordnance Department. 


general 


Brakeblok 


Formerly 
American 


sales manager of the 
Division, American 


Brake Shoe & Foundry Co., Detroit, P. B. 


HOFFMAN is now a lieutenant (jg) in the 
U. S. Navy. 


LT.-COM. CARL J. VOGT, USNR, is of 
ficer in charge, the Naval Training School, 
Diesel Engineering, University of California 


CAPT. E. Q. BECKWITH is in the U. S. 


Army, Office of The Chief of Ordnance, 
Toledo Tank Depot, Toledo, Ohio. 
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Formerly chief tool designer, American 
Locomotive Co., Schenectady, N. Y., WIL- 
BUR C. RICE is now on active duty as a 
second lieutenant. 
tank production. 


Lt. Rice is supervisor of 


CAPT. GARDNER SMITH, U. S. Army 
Air Forces, has been transferred trom 46th 
Air Base Squadron, Hamilton Field, Calit., 
to 44th Air Base Squadron, Army Air Base, 
Portland, Ore. 


Formerly internal combustion engineman, 
U. S. Naval Engineering Experiment Station, 
Annapolis, Md., FERDINAND J. KOCI is 
now a U. S. Coast Guard, U. S. Coast Guard 
Academy, New London, Conn., as moto! 
machinist mate, first class. 


WILLIAM N. HITE, U. S. Army Au 
Forces, Advanced Flying School, Luke Field, 
Ariz., 18S now a captain, in 
mand. 


section com 


Major Robert H. Reid 





Formerly at Fort Monroe, Va., MAJOR 
ROBERT H. REID has been transferred to 
the Edgewood Arsenal, Maryland, where he 
is a post ordnance officer. 


MAJOR G. B. HARRIS formerly in the 


U. S. Army Quartermaster Corps, Maint 
nance Division, Motor Transport Service, 
Washington, is now in the Corps of Engi 


neers, Northwest Service Command. Major 
Harris can be reached in care of the Post 
master, Seattle, Wash. 


Formerly first leutenant in the U. §S 
Army Ordnance Department, Aberdeen Prov 
ing Ground, Md., DE OWEN NICHOLS, 
JR. is now a captain, and is stationed at the 
Tank-Automotive Center, Detroit 


JOHN FREDERICK SWIFT is a second 
heutenant in the U. S. Army 
Department, Tank-Automotive 
troit. 


Ordnance 
Center, De 
Prior to duty in the Army, Lt. Swift 
was research and design engineer of hydrau 
lic transmissions, Hydraulic Brake Co., De 
trot. 


CHESTER O. FRENCH, JR., formerly a 
lieutenant, has been promoted to captain, 
and is stationed at Wright Field, Dayton, 
Ohio. Capt. French is a project engineer 
in the U. S. Army Air Forces, Equipment 
Laboratory I xp rimental 


Engineering Sec 


nhion 
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CAPT. ROBERT B. PATTERSON has 
been promoted from lieutenant, and is sta 
tioned at the Detroit Ordnance District. He 
is assistant Army inspector of Ordnance. 


Formerly in the experimental test depart 
ment, Pratt & Whitney Aircraft, Division of 
United Aircraft Corp., East Hartford, Conn., 
DONALD WALLACE MITCHELL is now 
a fireman, first class, U. S. Coast Guard, 
New Haven, Conn. 


RICHARD O. McMANUS is in the U. S. 
Army Air Forces, Aviation Cadet Detach 
ment, Chanute Field, Ill. 


CAPT. HARRY PRICE is post ordnance 
officer, commander of the Ordnance Detach 
ment, U. S. Army Air Forces, Advanced 
Flying School, Moody Field, Georgia. He 
was formerly connected with the Office of 
The Chief of Ordnance in Washington. In 
civilian life Capt. Price was a New York 
patent lawyer. 


WILLIAM B. BASSETT has been pro 
moted to the rank of first lieutenant, U. S 
Army, Service Branch, Technical Division, 
Office of The Chief of Ordnance, Washing 
ton. Lt. Bassett had been stationed at the 
U. S. Army Ordnance Department, Aber 
deen Proving Ground, Md. 


CAPT. ROBERT E. GOTTRON is a 
maintenance officer, Motor Transport Dis 
trict, U. S. Army Ordnance Department, 
Camp Haan, Riverside, Calif. In civilian 
lite Capt. Gottron was a sales engineer for 
the Hercules Motors Corp. of Canton, Ohio 


MAJOR J. MENDES da SILVA is with 
the Brazilian Aeronautical Commission. 
Washington. He was promoted from cap 
tain, 


LT.-COL. SETH B. ROBINSON, JR., fo: 
merly a major in the U. S. Army Motor 
Transport Division, Office of The Quartet 
master General, Washington, is now with 
the Tank-Automotive Center, Ordnance De 
partment, Detroit, as deputy director of 
manufacturing, 


JOHN VANCE HEWITT, JR., has been 
commissioned a_ lieutenant, U. S. Navy. 
U.S.S. Albemarle. 


KENNETH E. MONTAGUE is an ensign 
in the U. S. Navy. Ensign Montague, who 
had been aeronautical engineer at the Con 
solidated Aircraft Corp., San Diego, Calif., 
before entering the service, is now aeronau 
tical specialist. 


LT. MURRAY AITKEN 1S accessories 
officer at the Naval Air Station, Assembly 
and Repair Department, Jacksonville, Fla 
Lt. Aitken had been assistant production 
engineer. 


CAPT. PHILIP LeROY LOOMIS, U. S 
Army, Fort Bragg, N. C., was recently made 
head of the Motors Division, F.A.R.T.C. 
School. 


MAJOR LESLIE F. ZSUFFA is assistant 
transportation officer, Headquarters Second 
Service Command, U. S. Army, Governors 
Island, New York. 
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CHARLES I. PRESTON, who had been 
design engineer, Ranger Aircraft Engines, 
Farmingdale, L. 1, N. Y., is now maint 
nance supervisor of trainer engines, Au 
Service Command, Patterson Field, Fairfield, 
Ohio. 


WALDON RICE RHOADS, Vega Air 
craft Corp., Lockheed Air Terminal, Bu 
bank, Calif., has been assistant project eng 
neer. He was control design engineer. 


J. MITCHELL WATSON, on the metal 
lurgical staff 6f the McCord Radiator & 
Mfg. Co., Detroit, has assumed his new 
duties in Washington as technical adviser to 
the Supply and Requirements Branch, Office 
of Civilian Supply, War Production Board. 





John G. Lee 


JOHN G. LEE, assistant director of re 
search, United Aircraft Corp., East Hartford, 
Conn., and SAE vice-president-elect repre 
senung the Aircraft Activity, has written a 
book titled “Fighter Facts and Fallacies.’ His 
book, published by William Morrow & Co.., 
visualizes clearly and simply the fundamental 
aerodynamics of fighter aircraft, and the 
author was generous in diagrammatic charts 
by Beverly Hancock showing the effect of 
Various design teatures of pursuit aircraft. 


JOHN M. THOME, formerly draftsman 
in the layout and design department of 
Fairbanks, Morse & Co., Beloit, Wis., 1s 
now with the Superior Engine Division ot 
the National Supply Co., Springfield, Ohio, 
as layout draftsman. 


BRADLEY G. KOHR has joined the engi 
neering department of the McDonnell Air 
craft Corp., St. Louis, Mo. Mr. Kohr had 
been an instructor of Aeronautical Engineer 
ing School, Engineering Drawing Kinemat 
ics, Parks Air College, Inc., E. St. Louis, Tl. 


Formerly mechanical engineer at the 
Eclipse Aviation Division of the Bendix 
Aviation Corp., Bendix, N. J., LARRY E. 
O’NEIL is now with the Ruckstell-Burkhardt 
Mfg. Corp., Elmira, N. Y., as engineer. 


Formerly engaged in designing jigs and 
fixtures for the Affiliated Engineering Co. 
in Detroit, DAVID J. LITTLE has left that 
position and is now employed as design 
engineer on lighter-than-air craft, Norman 
E. Miller & Associates, also of Detroit. 


GEORGE KRIEGER, agricultural engi 
neer, Ethyl Corp., Detroit, is now deputy 
director of WPB’s Farm Machinery and 
Equipment Division, Washington. 
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Among the members of a special 


of the Technical Committee on Alk Sten 
of American Iron and Steel Institute, ned 
at the request of the War Productio: ard 
to investigate the merits of steels marufac 


tured with special alloy addition agents. are 
HYMAN BORNSTEIN, Deere & Co., W. f. 
DAY, JR., Mack Mfg. Corp., L. L. FERRALL, 
Rotary Electric Steel Co., A. W. F. GRE EN, 
Pratt & Whitney Aircraft, H. B. KNOWL. 
TON, International Harvester Co., JOHN 
MITCHELL, Carnegie-Illinois Steel Corp. 
R. B. SCHENCK, Buick Motor Divis) n of 
General Motors Corp., HENRY WYSOR, 
Bethlehem Steel Co. 


JACK E. FRICK, who has been an engi 
neer with the Vega Aircraft Corp., Burbank, 
Calif., is now flight test engineer, Lockheed 
\ircraft Corp., Burbank, Calif. 


NORMAN F. WANGER, formerly cnyi 
neer at the Gulf Oil Corp., Philadelphia, js 
now with the Rising Sun School of Aero 
nautics, Philadelphia, as engine instructor 


Formerly a designer in the Borg & Beck 
Co., Division of the Borg-Warner Corp., 
Chicago, SAMUEL E. RUSINOFF has 
joined the instructional staff ot the Hlinois 
Institute of Technology, also in Chicago 


Formerly assistant manager, J. BYRON 
JONES has been promoted to manager, th 
research and development department of 
Goodyear Aircraft Corp., Akron, Ohio 


CHARLES W. KYNOCH, formerly asso 
ciate director, Engineering Division, U. § 
Army Motor Transport Service, Office of 
The Quartermaster General, Washington, is 
now chief engineer in the Development 
Branch, Tank-Automotive Center, U. § 
Army Ordnance Department, Detroit. 


JAMES S. MACGREGOR, engineer of th: 
New York Trust Co., New York City, is 
also consultant for various minerals branches 
of the War Production Board. 


WILBUR FUSSELMAN completed his 
production engineer training and has been 
advanced to designer, the Titeflex Metal 
Hose Co., Newark, N. J. 


EDWARD CHARLES McNEELY iis too! 
supervisor of the Hoosier Engineering Co., 
Indianapolis, Ind. Previously Mr. McNeely 
was tool engineer with the Acme Pattern & 
Tool Co., Dayton, Ohio. 


Formerly coordinator of inspection, U. S$ 
Army, Philadelphia Ordnance District, 
CHARLES O. GUERNSEY has been trans 


ferred to the position of technical director 


ROBERT ANDREW OBENBERGER ha: 
left his position with the Chain Belt Co., 
Milwaukee, where he was an inspector 1n 
the gun shop, and is now supervisor at th 
McCulloch Engineering Corp. of the same 
city. 


S. J. CHENEY has begun work as a ck 
sign engineer in the Aircraft Engine Divi 
sion of the Packard Motor Car Co., Detroit 
He had been design engineer at the Triangle 
Engineering Co., Detroit. 


MARTIN M. HOLBEN of the Wrig 
Aeronautical Corp., Paterson, N. J., has be 
promoted from assistant project enginee! 
project engineer. 


A. M. SWIGERT, JR., formerly mast 
mechanic, Chrysler Tank Arsenal, Detrot' 
has joined she Ingalls Shipbuilding Cor 
Pascagoula, Miss. 
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Managerial Engineers Exempt 
From Detroit Job-Freeze Plan 


|S FRPRETED for the first time for the 
Sd urnal, the word “worker” in the so- 
: yetroit Plan” tor freezing war jobs 

Detroit area does not mean every 


| ers who have management respon 
as project or executive engineers - 
ipt from the provisions. 
wever, a draftsman feels that he 
form more important work in. the 
ster f war production, he may apply 
shilt 


The Detroit Plan: 


® Employers will refuse to hire or solicit 

vork from other essential industries 
the area, unless the applicant presents 
tificate of release” from either: 


former employer, or 

Review Unit, U. S. Employment Service 

U. &. Be Sd 

® Both the worker and employer will be 
tified of time and place for such review 
U. S. E. S., and/or 
® Notified of time and place of appeal, 
before the War Manpower Commit 

Either may be represented by counsel 


| 
oKesmen. 


Circumstances calling for action: 


® When an engineer thinks he is com 
tent to pertorm work of higher skill than 
sent employer can or will provide, or 
® When an engineer is on part time, or 
® When an engineer lives at an unrea 
able distance from the factory, or 
® If an engineer has a “compelling per 
nal reason” for making a change, or 
® If an engineer is employed at a salary 
working conditions sustantially \ess fav 
able than those prevailing in the area for 
it type of work. 


Seniority: 


If an engineer is working at a job below 
roved skill, or is working only part 
time, he may change his employment and 
untain his seniority status with his former 
over. 
Maintaining seniority, however, requires 
pliance with detailed rules to be issued 
the War Manpower Commission 


Procedures: 


Engineers will use the facilities of 

S. E. S. instead of other existing employ 

nt services. 

mployers are not to advertise, recruit, 
cout for engineers outside the Detroit 
without obtaining clearance to do so 
n U. S. E. S. 

War Manpower Commission will under 
iN aggressive program for: 


® Training, 
® Reduction of absenteeism, 
° 


Upgrading 


Personnel 


fontague Clark is the War Mannower 
mission’s district director in Detroit, 
is the Government presiding officer 
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Wilson To Use 
Present Staffs 


ENYING Washington rumors that he in 

tended building up a staff of production 
engineers to superimpose upon those now 
working on the nation’s aircraft program, 
Charles E. Wilson, chairman of WPB’s new 
Aircraft Production Board, told the SAE 
Journal that his function would be largely 
advisory. 

He approaches what he calls “the biggest 
task I've ever faced” with the mind of a 
troubleshooter. 

He plans to visit sources of production 
delays and look over the conditions himself. 
He expects to make decisions and to issuc 
orders on the spot. 

Among the organizations which will con 
tinue their functions are: 


® The Aircraft Planning Committee (the 
former OPM and WPB Aircraft Branch) 
headed by T. P. Wright: 

® The Working Committee of the Arm) 
and Navy Aeronautical Board; 

® Standardization activities of the indus 
try, such as the SAE Aeronautical Division 
and 

®@ Inspection and liaison officers of the 
Army and Navy assigned to manufacturing 
plants throughout the country. 

“IT believe that we have enough materials 
fabrication and _ processing facilities, and 
enough assembly plants and manufacturing 
establishments in the country to meet the 
1943 and the 1944 aircraft programs,” he 
said. “But we may have to rebuild or retool 
some existing plants from time to time to 
meet specific situations.” 

Mr. Wilson is also in charge of WPB'’ 
shipbuilding and radar efforts 


© 


Cars-to-Scrap Outpace 
1929 Car Output Rate 


Since Feb. 1, automobile graveyards have 
converted nearly 4,250,000 cars into scrap 
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feed steel mills, at an annual monthly 


average greater than averaged 1929 pro 
duction. 

This scrap has been responsible for from 
10 to 15% of the steel output. 

Stocks in yards have already reached an 
all-time low of some 100,000, WPB’s Scrap 


Processors Branch estimated 


i) 


War Output 
Disappoints 


Nelson Reports Planes and 
Ships Down; Gains Are Low 


jean R production was disappointing to 
Donald M. Nelson, WPB's chairman 

Highlights of his report 

AIRPLANES: Production off 5%, as com 
pared with September figures. This was 
due to bunching in September, and in one 
case poor flying conditions which delayed 
tests. Navy deliveries showed a gain, as did 
several of the “more useful” types. ENGINE 
shipments were up 4%, about three-fourth 
of which were for combat ships and onc 
fourth for trainers. PROPELLER shipments 
were up 11%. Alloy steel and aluminum 
shortages were reported by most of — the 
manutacturers. 

ORDNANCE: Up 3%, medium tanks off, 
but light tanks up. Material shortages were 
widely reported. Increase in spare parts tot 
tanks and guns, required by combat experi 
ence, will compete more and more with 
tank and gun output. 

NAVY AND ARMY VESSELS: Up 4% 
Transport ship production declined, but 
landing boats and other small craft ros« 

MERCHANT SHIPS: October production 
f 80 was 12 under September, but still 
ahead of schedul 

OTHER MUNITIONS: Up 9%. 

MACHINE TOOLS: Gain of 2.4% over 


September 














NE Steels 
Revised 


Higher Nickel Content 
In Scrap Raises Limits 


SNCREASES of nickel content in certain 
National Emergency ,(NE) Steel specifi- 
cations were approved on Dec. 17 by the 
War Production Board, following a meeting 
with representatives of the Iron & Steel Di- 
vision of the Society of Automotive Engi 
neers and the Technical Committee on 
Alloy Steel of the American Iron & Steel In 
stitute. 

Average nickel content has been steadily 
increasing beyond the limits originally set 
by WPB for certain steels, because of: 

® Influx of new nickel-containing scrap 
generated by the increased production of 
armaments, and 

® Conservation measures adopted by mills. 


The high nickel content of the scrap in 
recent weeks has often prevented alloy steel 
producers from bringing heats of NE steels 
within the specified compositions. Last min- 
ute switches of heats already in process 
were made to steels of higher specified 
nickel content, thereby complicating manu 
facturing procedures and delaying delivery. 

This has frequently resulted in- using 
more virgin nickel and other elements, 
such as chromium or molybdenum, than 
would have been necessary if the original 
intent had been to charge nickel scrap to 
produce the high nickel steels. 

To make more efficient use of the alloy- 
ing elements derived from scrap, the fol 
lowing revisions in the list of National 
Emergency steels have been made: 

®@ All NE 8700 compositions have been 
deleted except NE 8720, which has been 
revised to read 0.40 to 0.70, an increase ot 
10 points in the upper limit. 

® The following were also deleted: NF 
$022, NE 8339, and NE 8949. 

In requesting deletion of the NE &7o 
series, WPB is attemptung to conserve 
molybdenum and to make possible more 
Hexible use of scrap generated in the steel 
mills. 

© The NE 8600 series has been ex 
tended to compensate for the deletion of the 
NE &700 series by the addition of  thesc 
compositions: 

NE 8635, NE 8637, NE 8640, NE 8642. 
NE 8645, and NE 8650. 

The manganese content of those steels is 
0.75 to 1.00%. 

® The nickel content of all remaining 
NE 8600 series steels has been changed to 
read 0.40 to 0.70%, an increase of 11 
points in the upper limit. 

® In the same manner the nickel content 
of the NE 9400 series steels has been 
changed to read 0.20 to 0.50% and _ the 
NE 9500 series has been changed to read 
0.40 to 0.70% nickel, in both cases an in 
crease of 0.10% in the upper limit. 

Representing the SAE Iron & Steel Di 
vision at the WPB meeting were Frank P. 
Gilligan, chairman, R. B. Schenck, E. O. 
Mann, and W. P. Eddy. 

A new schedule of these steels is being 
prepared by the American Iron & Steel In 
stitute, and is available at their offices at 
350 Fifth Avenue, New York. 








SAE Committees Created Background 
For Major War All 


ASIC work in developing wartime ma- 

terials specifications, some of which have 
been issued by the War Production Board 
(NE Steels), and others adopted by the 
Army, Navy, and other Government agen- 
cies, Was in many cases done years ago by 
SAE Standards and Research Committees, 
a survey of the field discloses: 

® The most publicized has been the group 
of low-alloy steels, which stemmed from 
the SAE Steels and were modified by a 
WPB advisory committee including a num- 
ber of outstanding SAE steel committee 
members. Close cooperation with the Tech- 
nical Committee of the AISI, and the ASTM, 
groups long associated with the SAE in 
this type of work, brought quick results. 

® Experience in aircraft materials was 
relatively small at the outbreak of the war, 
but for nearly a year before Pearl Harbor 
the SAE Materials & Processes Subdivision 
had been hard at work on a large series of 
specifications. Many of these had_ been 
approved by the industry and adopted by 
the Army and Navy before war was de- 
clared. 

® Background of many years by SAE 
committees speeded the development of a 
series of National Emergency Non-Ferrous 
specifications, some of which have been 
adopted. 

® Since World War I the SAE Ordnance 
Advisory Committee has been working close- 
ly with the Army Ordnance Department. 
Results of intensive research and experimen- 
tation, carried on jointly by the Army and 
the rubber industry under the aegis of this 
SAE group, was the basis of part of the 
tesumony recently given to a congressional 
committee by William M. Jeffers, the new 
National Rubber Conservation Director. 

The purpose of this type of emergency 
materials specification is to conserve critical 
materials. Hence the background of usable 
specifications is a vast amount of research 
and compilation of experience data on sub- 
stitutions. 

In this field the SAE has been particularly 
active through the SAE War Engineering 
Board. Its committees have furnished basic 
engineering data, at the request of Govern 
ment officials, on substitution of materials 
for the United Nations’ armament program: 

® Rubber: Reports, mentioned above, sub 
mitted by committee of 15 members; 

® Chromium steel alloys: Report sub 
mitted to Quartermaster Corps and WPB by 
its four members: 

® Aluminum: Reports submitted to Army 
and WPB by three groups; 

® Cork: Report on reduction and elim 
ination submitted to WPB by its six mem- 
bers; 

© Anti-freeze: Report of a proposed non- 
critical compound submitted to the Army, 
WPB, and Tennessee Valley Authority by 
its 15 members, following intensive labora- 
tory and field testing. 

© Copper: Three reports on different 
phases of copper substitution and elimination 
submitted to Ordnance, Quartermaster 
Corns, and WPB by its 10 members. 

® Gasoline: Report on effect upon mo 
tor vehicles of reduction of octane number 
submitted to Office of Petroleum Co 
ordinator by its eight members: 

® Hydraulic brake fluid: Recommended 
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oy Specifications 


specifications by its 11 members y 
adopted in toto by the Army; 

® Mica: Study of available supplics an: 
possible substitutions made in a report to 
the Ordnance Department and WPB. Thi: 
project has expanded into aircraft quip 
ment under another SAE committee, includ 
ing some of the former members of the 
WEB group; 

Another series of War Engincering Boar 
renorts attacked the problem of materials 
substitutions horizontally, i.e., by analyzing 
the following vehicles at the requ 
Army officials: 

@ Tanks (details are a military secret). 
The work was done by a committee of 12 

@ 2'%-ton trucks and larger: Report on 
possible substitutions for critical materials 
made to Army Ordnance and Quartermaster 
General by committee of 22; 

@® Half-track personnel carrier M3: Re 
ports submitted to Army by committee of 
five; 

@ Half-track scout car M-2: Several 
ports submitted by committee of five; 

® Scout car M3AL: Several reports sub 
mitted by this committee of five members 

Requests from the Army, Navy and 
civilian Government agencies are first re 
ceived by the SAE War Activity Council, 
and are submitted to the proper committee 
for study and report. The Council has 
authority to create new committees 
handle specialized studies whenever such 
are requested by the Government. 


oS 


Ickes Gets 
More Power 


The new Petroleum Administration | 
War, supplanting the Office of Petroleum 
Coordinator, is headed by Harold L. Ickes 
former coordinator and Secretary of the 
Interior. His deputy administrator is 
former aide, Ralph K. Davies. 

Directly responsible to the President, M 
Ickes has been given far broader power! 
than heretofore. They include: 

® Issue and enforce orders regulating an 
phase of the petroleum industry, 
their foreign facilities: 

@ Pistribute to companies critical mat 
rials allocated to the industry by WPB; 

® Supervise rationing of civilhan supplic 
of petroleum; and 


including 


® Conduct and supervise research in p! 
duction of petroleum materials for synthen 
rubber. 


i) 
A. |. Henderson In Army 


World War II’s veteran materials exect 
tive, A. I. Henderson, has resigned as deput 
director for industry operations, WPB, t 
accept a commission in the Army. A captat 
during World War I, the New York attorne 
joined the National Defense Advisory Com 
mission in July, 1940, and succeeded SAI 
Member William L. Batt as top man in th 
WPB Materials Division several months ago 
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Wright Reports 


Production Expert Lauds 
British Aero Engineers 


| INS learned in combat are translated 
L iediately into changed airplane design 
vland, T. P. Wright, SAE Council 

and chairman of the U. S. Aircraft 
p tion Mission to England, reported. He 

rman of the Aircraft Production Com- 
; and Deputy Director of the Aircraft 
Division of the War Production Board. 

Mr. Wright was impressed with advanced 
urcratt. engineering developments in Eng- 
ind. He emphasized the need for “courage 

yjecting ahead the types of development 


wl may contribute toward winning the 
war a vear or two hence.” Of the fighter 
a now in production, he praised the 
Spittire with its latest Merlin Engine, and 


Mosquito. He spoke highly of the Lan- 
aster bombers. 
In describing British production, Mr. 
Wrht found that output in terms of man- 
hours is somewhat less than in the United 
States. The factory set-up has been adjusted 
to the possibility of bombing, which, while 

ning danger from enemy planes, reduces 
yutput. 

The group visited underground factories, 
some just getting under way and others 
n efficient operation. Many small plants 
are located within a limited area, all feeding 
a few assembly plants. Large scale line 
roduction is dificult under these conditions, 
Mr. Wright said. 

\ factor limiting British production in 
I of man-power is the relative obsoles- 
nee of British equipment as compared with 

own. Single purpose machines, used 
ere as part of assembly line technique, are 
frequent in England. 

The working day of aircraft labor is about 
15% higher than here, and “it is possible 
that the intensity of labor effort is somewhat 
greater,’ Mr. Wright said. Workers in air- 
craft plants, he found, “are more aware of 
the actual meaning of war than are the 
workers in this country.” 

He found that the relations between labor 
and management are excellent. He said 
the management at most factories seemed 
iggressive and appreciative of the respon- 
sibilines which they have.” 

Messers. A. G. Herreshoff, I. M. Laddon, 
Charles Marcus, J. Carlton Ward, Jr., and 
G. D. Welty are SAE members who were 

ed to the Mission. 


o 


Tool Orders 
Redistributed 


Reassignment of machine-tool orders to 
ad the backlogs of tool builders has been 

lered by George H. Johnson, new director 
WPB’s Tool Division. 

Certain companies with heavy orders that 
| take long to complete will have part of 
load carried by other firms with less 
rk on their books, he said. 

Machine-tool production, he told the SAE 

urnal, had reached the all-time high of a 

mthly rate of $130 million, or double the 
ot a year ago, and five times the rate of 


Vears ago. 


anuary, 1943 


Lt.-Com. Blamphin Is 
Navy Member of Aero Board 


Lt.-Com. A. M. Blamphin has been ap- 
pointed acting Navy Member, Working 
Committee of the Aeronautical Board, suc- 
ceeding Capt. G. A. Seitz, USN, who has 
been assigned to another tour of duty. Com. 
Blamphin has been the ranking assistant to 
Capt. Seitz. Col. D. G. Lingle, Army Air 
Corps, continues as Army Member. 


War Cost 


Curve Is Settling 
To Plateau Level 


RESENT estimates for U. S. war expendi- 
tures during 1943 will average about 
4 billion a month, as compared with 
something like $61 billion for December, 
1942, and $1.9 billion for December, 1941, 
and $% billion for December, 1940. The 
1942 average monthly expenditure was about 
$4 1/3 billion. 

The 1942 estimated expenditures will be 
paid out at an average daily rate of about 
$400 million as compared with the average 
daily rate of $244,500,000 for November, 
1942. 

Thus the war expenditures of the nation 
will level off near the first quarter of the 
new vear unless some huge increase in ap- 
propriations, unforeseeable now, is required. 

Arms manufacturing has nearly caught 
up with materials available, Donald M. Nel- 
son, chairman of the War Production Board, 
has said. 


C a 3 
/ 


Use of critical materials for construction 
of military establishments and new factories 
is nearly ended. Thus more of the na- 
tion’s productive capacity of steel and non- 
ferrous materials will be diverted to arma- 
ment manufacture. 

New facilities will be coming into pro- 
duction for alloy steels, aluminum and other 
critical non-ferrous materials throughout the 
first quarter, dwindling as the vear proceeds. 


© 


Army Air Forces 
Materiel Command 


continued from page 24 


ing officers of which report to Gen. Vana- 
man, are the: 

® Eastern, in charge of Col. O. R. Cook, 
who graduated from the University of 
Illinois and the U. S. Military Academy in 
1922. He was graduated from the At 
Corps Engineering School in 1930, and the 
Tactical School in 1938. He is a Command 
Pilot and a Combat Observer. 


® Central, in charge of Col. A. M. Drake. 
Enlisting in the Coast Artillery in 1915 as a 
private, he was promoted to corporal and 
then sergeant and switched to the Aviation 
Section, Signal Corps, and was commissioned 
a lieutenant in 1917, and a captain in 1918, 
when he was serving in France. He becam 
commanding officer of the trrogth Aero 
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Squadron and served as adjutant for the 
chief of the Training Section. He served as 
Supply Officer at Wright Field in 1927, 
when the Supply Division was moved there. 
le returned to France in 1931 to study 
aviation supply methods of the French Ai 
Ministry, was assigned to the Canal Zone 
and in 1935 was appointed commanding 
officer of the 80th Service Squadron there. 
Graduating from the Army Industrial Col 
lege in 1937, Colonel Drake was assigned 
to procurement tasks in Detroit. He late: 
served as assistant procurement supervisor 
and later district supervisor at Dayton. He 
returned to Detroit in 1941. He is a Pilot 
and Combat Observer. 


® Midwestern, in charge of Col. R. G. 
Harris, who attended Cooper Union, en- 
listed in the Navy in 1913, and enlisted in 
the Army in 1917. A year later he was 
commissioned a second lieutenant in the 
Air Service. He completed his course in 
military aeronautics, University of Texas, in 
1918, served as a test pilot in 1921, and 
went to Hawaii in 1923 after completing 
several specialized courses. In January, 1929, 
he was engineering officer on the famed 
“Question Mark" on a record-breaking en 
durance flight. He was in charge of special 
equipment and remodeling of the airplane 
for that flight. He served as Air Corps rep 
resentative at Douglas, Stearman, and Beech. 
He became assistant supervisor, Central Ai 
Corps Procurement District, then at Wichita, 
and was control officer for the A. C. Ferrying 
Command there. He is rated as a Combat 
Pilot and Combat Observer. 


® Western, in charge of Brig.-Gen. C. E. 
Branshaw, who served on the Mexican Bor 
der in 1916. When the United States en 
tered the war, he enlisted as an aviation 
cadet, was commissioned a lieutenant, and 
was transferred to the regular Army in 1920. 
He served with the AEF in France. After 
service at various fields, he was appointed 
engineering officer at Brooks Field in 1924, 
became Operations Ofhcer, Chanute Field, 
and served as assistant engineering officer at 
Luke Field, Hawaii in 1935. He was ap 
pointed commanding officer of the Hawaiian 
Air Depot in 1936. Returning to the United 
States, Gen. Branshaw has Spent most of 
the time since 1938 on the West Coast 


4) 


Detroit Job-Freeze Plan 
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(without vote) of the following Detroit 
Labor-Management Committee: 

John L. Lovett, manager, Michigan Man 
ufacturers Association; Frank Rising, man 
ager, Automotive Parts & Equipment Manu 
facturers, Inc.; Willis Hall, manager, 
Industrial Department, Detroit Board of 
Commerce, and William J. Cronin, secre 
tary, Manufacturers Committee, Automotive 
Council for War Production, all representing 
employers. 

August Scholle, president, Michigan Coun 
cil for Industrial Organization, Victor Reu 
ther, assistant coordinator, War Policy Com 
mittee, UAW, CIO, George W. Dean, presi 
dent, Michigan Federation of Labor, and 
Frank X. Martel, Detroit and Wayne County 
Federation of Labor. 

Mr. Clark was formerly with the U. $S 
Rubber Co. as personnel and 
relations executive. 

The “Detroit Plan,” Mr. Clark said, ap 
peared to have been successfully introduced 
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continued from page 19 


C. G. Peterson said in summarizing the experience of the Railway 
Express Agency in handling air express and by his comments on 
classes of Commodities and merchandise moved by air. Air express 
in the U. S. totaled 5,242,529 ton-miles for 1941, he said, and for 
the first six months of 1942 the total was 4,738,985 ton-miles, an 
increase of 129% over the similar period of 1941. 

Rate of increase in air express, Mr. Peterson declared, is keeping 
pace with the rate of increase in passenger revenue miles. No figure 
per ton-mile for l.c.l. air express or plane-load freight was availabl« 
as yet, he said, citing 81'4¢ per ton-mile 
revenue for all traffic in 1941. 
increase of 40.5% over 1941. 


as the gross air express 

Gross revenue was $4,277,070, an 
Total weight of shipments was 5620 
tons and the average length of haul was about 935 miles, he pointed 
out. 

Special commodity rates, cancelled now for the duration, hav. 
helped develop tonnage, Mr. Peterson stated, citing machinery, tools 
and parts as the top group, representing about 33% of the total air 
express in one particular month. Printed matter, store merchandise, 
films and matrices followed in order, he said. 

Off air line business will increase with use of pick-up equipment, 
and great possibilities lie ahead, he said, in utilizing the more than 
300,000,000 ton-miles of unused capacity of passenger plane routes, 
which figure is more than 60 times the air express and freight flown 
in 1941. Spreading direct flying costs over the combined passenger 
and freight plane capacity in ships designed for the task is fundamen 
tal in lowering ton-mile costs for the post-war period, Mr. Peterson 
declared 

Discussing handling costs, he explained how the use of magnesium 
roller conveyors in 200 of the company’s terminals is saving loading 
time and described how three elevating means can be used for han 
dling: portable elevators, trucks with elevated bodies, and inclined 
conveyors of the continuous-flow type. 


Some Aspects of Air Cargo Operation in South 
America—J. PARKER VAN ZANDT, Office of 
Air Transport Information, U. S. Department 
of Commerce. 


R. VAN ZANDT, who has been active in domestic and interna 

tional aviation for over two decades, during which time he has 
specialized in the study of Latin American aviation developments. 
told some amazing facts on the huge air cargo tonnage being handled 
by Latin American air lines. In that region, he said. the Taca au 
line alone in the last five years carried 93,000,000 Ib of express and 
freight, which is over three times the total carried by U. S. domestic 
air carriers during the same period. And grouping the whole net- 
work of air operators in South America, he said the 77 operating 
lines handled more than six times the air cargo tonnage carried by 
the U. S. carriers. Explaining the special reasons for this, he pointed 
out that desert, mountain, and jungle areas form tremendous obstacles 
to surface transportation, which is forced to use round-about routes, 
whereas air routes are direct, saving enormous surface distances, even 
on the shortest routes. 

This is shown by the fact that total mileage own by South Amer 
ican lines is only 25% of that flown by U. S. carriers, he declared. 
Most significant, he said, is the deferred (“haul-when-we-have-space” ) 
principle for which rates are half, or less than air express rates (2'5 ¢ 
per Ib), which thus gives full plane loads, and gave one air line 60% 
of its revenues in treizht tonnage. 
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The Aeronautics Division of the SAE Standards 
Committee met during the Air Cargo Enaineer. 
ing Meeting. Standing, left to right: Charles 
McNeil, Aero Products; George Brady, Curtiss. 
Wright Corp.; William Littlewood, American 
Airlines, Inc.; Val Cronstedt, Pratt & Whitney 
Aircraft Division of United Aircraft Corp, 
Seated, left to right: C. E. Stryker, Aircraft 
Production Division, WPB; John A. C. Warner. 
secretary and general manager of the SAE. 
Mac Short, Vega Aircraft Corp.; Arthur Nut 
Wright Aeronautical Corp.; J. D. Redding 
SAE; L. S. Hobbs, Pratt & Whitney Aircraft 
Division of United Aircraft Corp.; J. B. John 
son, Army Air Forces, Wright Field 


Taca, Scadta, Lloyd Aereo Boliviana, and 
explained de-Germanizing of major operations and 
progress of Panagra in inter-American operations. Great need now 
is for market research, he declared, in order to determine freight 
estimates for route extension. Some light will be shed on this sub 
ject in the book “The Struggle for Airways in Latin America,” to b 
published by William A. Burden.  Inter-continental frequency ot 
service should grow, Mr. Van Zandt said, due to potential business 
of several hundred million pounds of freight and major passenge 
trafhe. He cautioned, however, that competition is on a price basis 
and the air lines must be prepared to compete with surface transpor 
tation. Mr. Van Zandt illustrated his remarks by slides showing top- 
ography and routes of South American areas covered by air lines 


Describing 
operations, he 


Panagra 


Economics of Post-War Carriage of Air Cargo - 
J. V. SHEEHAN, Manager, Industrial Research 
Div., Lockheed Aircraft Corp. 


yoni costs on transport of higher classes of surtace freight and 
express through better planned equipment will be of paramount 
importance 1n the post-war period, declared Mr. Sheehan. Air lin 
rephes from a recent survey, he said, show that 839% of the carriers 
favor cargo-carrying facilities in passenger planes for the post-wat 
period, particularly for transcontinental and transoceanic operation 
and even for feeder line service. For the lowest ton-mile costs, 
however, exclusive cargo planes are the ultimate goal. Larger com 
bination planes, for the tme being, will doubtless prove most prac 
tical during the initial stages of domestic cargo development, he 
declared. 

Curves and charts showing the effect on ton-mile costs of differ 
ent size planes with varying power units were then shown on th 
screen, emphasis being on the principle that the largest airplane oper 
ates at the lowest ton-mile cost. But he stressed the point that speed 
is another governing factor in cargo haulage. Where speed is ot 
major importance, twin-engined planes are most efficient. A govern 
ing factor on four-engine shops is take-off weight, which must b 
limited, Mr. Sheehan declared, so that CA landing weight is not 
exceeded for short ranges. Curve characteristics show, he said, that 
the twin-engine plane has its best advantage under 250 miles and 
bevond that figure four-engined plane efficiency improves. At ranges 
of 500 miles, he showed that on a four-engine plane a 20-mile differ 
ence in speed affected operating costs about 5¢ a ton-mile, and on a 
two-engine plane, the same speed differential caused a cost differen 
tial of about two cents per ton-mile. Twin-engine planes are th 
most economical if size of payload does not exceed capacity of largest 
twin powerplants available. 


DISCUSSION 


Concensus of opinion among commentators was that 
aspects of cargo plane operation and tonnage available at 
paying rates are subject to such wide variation at present 
that no ideal solution is at hand. Best brains of the indus 
try are needed, it was admitted, to explore much furthe: 
the many underlying factors concerned. One speaker em 
phasized the need of formulating standards for a line o! 
plane models for particular payload capacities, as, say, on 
to two tons for small models to use on small fields, two t 
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fve ‘ons for medium planes suitable for medium size 
felds. and 10 tons and over for large capacity ‘planes, and 
at th. same time planning the characteristics of each plane 
for the respective payloads and their handling with the 
greatest efficiency. 

~ Conuments were made on the possibilities of getting costs 
down to 10o¢ per ton-mile with giant cargo planes and 
thereby attracting L.c.l. freight, but with 80¢ as the present 
rate, being identical with the passenger ton-mile rate, such 
4 major cost reduction seems visionary, it was agreed. Use 
of rol! doors as on South American planes was mentioned 
as a solution for larger size doors needed for loading. 
Experience of Army and Navy was cited as agreeing sub- 
stantially with the combination plane idea. Experience of 
amphibian aircraft on South American lines favors use of 
land planes, even on strip or beach landing fields. 

Among those participating in the discussion were 
Edward Warner of the Civil Aeronautics Board, Dr. 
Alexander Klemin ot New York University, J. Parker Van 
Zandt, William A. Burden, and C. G. Peterson. A major 
contributor to the discussion at this session was Philip W. 
\mran, Chief, International Air Transport Division, 
Board of Economic Warfare, Washington, D. C., who 
suggested the eventual development of a line of transport 
plane models in various tonnage ratings as a development 
of our air transportation system. As a part of this system, 
he emphasized consideration of the deferred or space avail- 
able basis of handling freight at lower rates as now used 
cflectively by a number of South American air lines. 








BANQUET PROGRAM 


William Stout, Toastmaster 
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Chicago Section history was made again at this, the peak 
event of the two-day program, when a total attendance of 
over 400 was registered for the banquet session. At a 
speakers’ table Hanked by 25 aviation and SAE officials, 
and representatives of the Army and Navy, J. Howard 
Pile, Chicago Section chairman, introduced Mayor Edward 
|. Kelly of the city of Chicago, who spoke briefly on the 
importance of aviation and the growing prominence of 
Chicago as an air line center. Following an introduction 
of Section Committee chairmen responsible for handling 
arrangements on the meeting, Mr. Pile turned the meeting 
over to R. D. Kelly, general chairman, who introduced 
Mac Short of the Vega Aircraft Corp., Burbank, Calif., 
SAE presidential nominee for 1943. Speaking for SAE 
President A. W. Herrington, who was unable to be present 
due to a death in the family, Mr. Short extolled SAE’s 
contribution to the war effort, in standards, specifications, 
and recommended practices relating to aviation, aircraft 
and other activities. He congratulated the Chicago Section 
on the masterly handling of the Air Cargo sessions. and 
assured Section officers of the whole-hearted response by 
members and guests to the hospitality and cooperation of 
the Chicago Section. 

Charles Froesch of Eastern Air Lines then placed a reso- 
lution before Chairman Kelly commending the SAE on its 
War activities. Following passage of the resolution, it was 
given to Arthur Nutt, chairman of the SAE Aeronautics 
Division and vice-president of the Wright Aeronautical 
Corp. to be forwarded to SAE headquarters. Chairman 
Kelly then introduced “Bill” Stout, president, Skycraft 
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Corp., Detroit, toastmaster, who presented speakers trom 
the armed services, Commander Schildhauer of the Naval 
Air Transportation Service and Col. Harold R. Harris, 
Army Air Transport Command. 


Naval Air Transport Service — Com. C. H. SCHILD- 
HAUER, Naval Air Transportation Service. 


N setting up the Navy Air Transport service for the transportauon 

of men and materials, Commander Schildhauer said the practices of 
civilian air lines were followed to a large degree, declaring that the 
“know how” of air line methods has been of great value in extending 
Navy Air Transport to regular flying schedules of 40,000 route miles, 
using 95 transport aircraft. He told of the great utility of air cargo in 
emergency succor service at sea, citing a Case of a submarine 10,000 
miles at sea and in urgent need of a critical part. Four days atter 
the notice was given, the part was being installed in the submarine 
and it resumed its patrol operations. 


Importance of Air Cargo in the War Effort — Col. 
HAROLD R. HARRIS, Air Transport Command, 
Army Air Forces. 


OW far-reaching is the globe-circling operations of the U. S. Army 
Air Transport Command was revealed by Col. Harris when he 
declared that Army air world routes now total 60,000 miles, which 
compares with the 41,000 miles for all domestic airlines in the United 
States before the war. In one month, he said, the air transport com- 
mand’s ton-mileage aggregated larger than the combined totals of all 
the air lines in the United States during 1941. 

A limiting factor in the service is handling of gasoline supply, the 
speaker stated, since the ratio of gasoline supply to payload over non- 
stop flights far exceeds that of any domestic operation. He welcomed 
SAE cooperation on this point to the end that air cargo may be 
released from the anchor of surface transportation. “I speak for 
Major-Gen. George and his entire command,” said Col. Harris, “when 
I say to you SAE men that every one of you will regard our present 
operations as opening new fields for advanced aeronautical develop- 
ment. You in SAE have the same motto as the Air Transport Com- 
mand ‘The difficult we accomplish at once. The impossible takes a 
little longer.’ ” 








DESIGN SESSION 


Peter Altman, Chairman 
. * 








Opening the Wednesday morning Design Session, Peter 
Altman, past-chairman of the Detroit Section, and 1942 
vice-president for SAE Aircraft Engineering Activity, was 
introduced by Ray Kelly, general chairman. Prof. Alt 
man, preliminary to introducing the speakers, emphasized 
the evolutionary character of airplane development and 
pointed out the need for a greater degree of specialized 
study on problems of airplane design. 


Securing Means for Air Cargo—Col. E. S. EVANS, 
Evans Products Co. 


IGHTNESS with strength 1s vital in load fasteners tor air cargo 

use, declared Col. Evans, who cited the case of Alaska-bound 
freight planes which carry fasteners weighing but 100 Ib for the 
plane load. He told of the application of Evans Utility Loaders to 
auto loading of freight cars and explained how fasteners of a similar 
principle are used in engine haulage by plane. A group of 14 en- 
gines held down by this type fastener saved $77 per crate, eliminated 
weight, boxing and unboxing, achieving a total saving of $1176 per 
trip. Similar use in transport of plane engine production to point 
of installation will save about $2,500,000 per month, he declared. 

Principle of correct load fastening is to permit no slack in the 
load, he said, and with engineered fasteners, packing and crating 
can be lightened. Slides were shown of hold-down application in 
converted planes to illustrate the methods used in fastening plane 
wings and tail sections. 


Structural Materials for the Cargo Airplane —H. 
D. HOEKSTRA, Civil Aeronautics Administra- 
tion. 


NALYZING standards vital to materials for plane design, Mr: 
Hoekstra discussed characteristics of aluminum alloys, wood, 
steel, stainless steel, magnesium alloys, beryllium, and composite 




















construction. He indicated that aluminum alloy materials are fav- 
ored by us due to strength-to-weight ratio and familiarity of manu- 
facturers with the fabrication. Specialized use of stainless steel be- 
cause of its resistance to corrosion and its structural strength for 
specific design points will grow, Mr. Hoekstra declared. 

Aircraft size, he said, will be established by considerations other 
than structures and their material limitations. Slides were shown by 
Mr. Hoekstra which plotted weight and strength factors of various 
materials and illustrated how their use in specific plane design intro 
duced a number of engineering problems. 


Airplane Design for Cargo Construction — CARLOS 
WOOD, Douglas Aircraft Co. 


IX basic factors governing cargo plane design, said Carlos Wood, 

are weight, drag, span, power, stalling speed, and handling time. 
Illustrating how these various factors affect plane performance by 
use of a series of slides, he said the big problem is to produce a 
design of good general utility that will also meet as far as possible 
special conditions of operation. Speed of replacement is the guide 
to delivery by air, he said, as against mass replacement by surface 
transportation. It is this factor that makes the plane preeminent for 
military use, he declared. 


Coming cargo planes will comprise load compartments of the 
general dimensions of a freight car, said Mr. Wood, and improved 
means of handling, stowing, and dispatching cargo will be necessary. 
All of which emphasizes the need for flexibility of design for cargo 
stowage, he pointed out, and freedom from “freezing” of cargo size. 
Cargo compartments will have a flat floor and new plane design 
will reduce the distance from the ground to the cargo compartment. 


DISCUSSION 


Hold-down fasteners will eventually form part of the 
structure of the plane floor, declared Col. Evans in answer- 
ing a questioner, and will help to give greater rigidity to 
the plane itself. Recent tests on army planes show proper 
loading methods save 48°c of loading and unloading time, 
he pointed out. Dr. Klemin of New York University spoke 
of the fabrication advantages of wood and Mr. Hoekstra 
agreed that the extremely restricted nature of metal alloys 
at present had stimulated much interest in wood fabrication, 

C. W. Morris of AiResearch Mfg. Co., Los Angeles, 
Calit., commenting on occasional failures of wooden wing 
materials where attached to metal ailerons while serving 
in the Panama Canal Zone, said it was due to the difference 
in expansion of materials as a result of extreme tempera- 
tures. Provision for 3/16 in. expansion through the use 
of vertical pins, he said, remedied the difficulty. On the 
same subject, George T. Page, Curtiss-Wright, St. Louis, 
Mo., said it was highly desirable not to weaken wooden 
parts by metal fittings. Magnesium alloys, he said, offer 
greatest possibilities for large planes and with fabrication 
by arc welding will produce the ideal structure for future 
plane design. 

Edward Warner stressed the need for research on struc- 
ture of the atmosphere in ascertaining stress on large sur- 
face areas of plane structure. Commenting on transoceanic 
flying boat developments, Mr. Warner gave one expert’s 
appraisal of the future overseas ship as one having a fuse- 
lage big enough to require a pair of sea floats each the size 
of the liner Queen Mary. Other commentators were Carl 
de Ganahl of Fleetwings, Inc., and O. E. Kirchner of 
American Airlines. 








CARGO GLIDER SESSION 


C. P. Graddick, Chairman 
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The final session on Wednesday afternoon was reserved 
for papers on glider use in U.S. mail and Army service. 





Air Pick-Up and Gliders as Related to Future of 
Air Cargo—RICHARD C. duPONT, All-Amer- 
ican Aviation, Inc. (Paper read by Harry R. 
Stringer.) 


UTURE of short-haul mail and freight transport by air 
on utilization of a flexible pick-up system, it was pointed 


asec 


mut 
the paper prepared by Mr. du Pont. As evidence of this fact, M; 


du Pont cited the growth of his air-mail pick-up system to tl 


point 
where it now covers 240 cities and 1400 additional pick-up routes 
have been applied for to the Civil Aeronautics Board. Daily schedules 


are maintained over these routes at a speed of 110 mph, picking y 
50-lb loads. Extension of the pick-up principle to pick-up and de 
livery of loaded gliders offers great possibilities in reducing 
costs, Mr. du Pont declared. 

More capacity at lower operating cost can be obtained with freight 
carrying glider tug combinations, he said, citing Germany’s experience 
at Crete in the use of 3-engined glider tugs carrying 4200 lb pulling 
gliders of either 5300-lb or 2800-lb capacity. [Latest war news 
reports Germany using six-engined planes with gliders in moving 
troops to North Africa.} Mr. du Pont showed how in theory q 
DC-3 operating as a tug, pulling three gliders on a 400-mile route 
with three intermediate stops, could release a glider for each sto; 
and cover the route at a cruising speed of 120 mph. At each point 
a glider could be released and one picked up, he said, giving servic 
to and from terminals without intermediate landings. 

Glider pick-up tests show such operations feasible, the author said 
with a special advantage for the glider of landing at small size field 
of local airports, providing thereby short haul pick-up and deliver 
service impossible by any other method. 


n-mile 


Gliders for Transport — Major LEWIN B. BARRIN- 
GER, Chief, Glider Unit, Directorate of Air 
Support Headquarters, Army Air Forces. 


1000 miles will be able to transport more cargo by air for less 
money and provide greater flexibility of pick-up and delivery than is 
possible by any other method, contended Major Barringer in a paper 
which outlined early experiences of his in glider tests, and which 
was concluded with his experiences with the armed forces in th 
use of motorless aircraft. The Army’s CG-4A 15-place gliders are, 
he said, as large as a twin-engine transport or bomber and are being 
used at advanced glider schools in training Army glider pilots. 

C-47 ships (Army version of Douglas DC-3) are used as tow 
planes and log-recorded data show, Major Barringer said, that with 
a 15-place glider in tow the combinations cruise at 120 mph. The 
gliders, however, are designed primarily for troop transport, he 
pointed out, and are not as efficient for cargo use, in his opinion, 
as gliders designed with higher wing loading especially for goods 
haulage. Yet tests on a 300-mile range, he said, show an increase 
of cargo capacity over that of the plane alone of 46%. For a range 
of 500 miles there was an increase of 50%, and for 800 miles, a gain 


ROPERLY designed tow planes and gliders used in ranges up t 


of 59%. As the cost of the glider is but 1/6 of the plane cost 
economy of the tug-plane method is clearly evident, he said. 
DISCUSSION 


In the discussion period, Harry Stringer emphasized 
that 95.6% of All-American’s mail pick-up schedules were 
completed, utilizing blind flying and safety equipment 
methods prescribed by C. A. B. Ward C. Beeman ot 
Lockheed Aircraft, Burbank, Calif., emphasized the land 
ing speed problem as related to planes and gliders of great 
capacity to be built in the future. He cited a theoretical 
case of a 3,500,000-lb plane and commented on what an 
80 mph landing speed would mean with such a ship. Dr. 
W. B. Oswald of the Douglas Aircraft Co., Santa Monica, 
Calif., discussed fueling of tug-planes in flight, and ex 
pressed the opinion that it was hard to excel a single plane 
in laad performance, but conceded the plane and glider 
combination has definite use in military operations. 

A specialized design treatment of gliders, whereby wings 
and tail could be removed, leaving a freight body on 
wheels which could function as a surface trailer for move 
ment to shipper’s dock, was an interesting possibility sug 
gested by Dr. Miller of American Airlines, Inc. Peter 
Altman, Vultee Aircraft, pointing out lack of cu ft space 
in transcontinental planes for handling of flowers, foresaw 
use for gliders in the type of service where bulky but light 
loads could be handled by the addition of a glider. 
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yithetic Rubber Production 
Beginning To Get Under Way 


Syntheuc Rubber,” by Dr. John R. Bates 
in Oil Co., and “Rubber from Agriculture 
d the Publicker Alcohol Process,” by C. L. 
Gabriel of the Publicker Alcohol Co., were 
two papers presented at the Philadelphia 
Section on Dec. g. 
Betore introducing the speakers, Chair 
ian S. M. Cadwell, of the U. S. Rubber Co., 
sted the various synthetic rubbers, gave a 
resume of their properties, and com 
1 them as to their suitability for use in 
tomotive tires. “The natural product is, 
course, superior to any of the synthetics 
the present time,” Dr. Cadwell pointed 
He said, however, that the situation 
regard to availability, cost, and ease ol 
inufacture has played a predominant role 
U. S. synthetic rubber program. 
Dr. Bates introduced his paper with a 
cussion of the supply and demand ot 
h the natural and synthetic products over 
itical years 1942 through 1944. Quot- 
hgures trom the Baruch Report, he 
d that the U. S., as of July 1, 1942, 
natural rubber stock pile of 625,000 
including both the new and the re- 
med product. “The quantity of synthetic 
rial at that time was practically nil.” he 
As the natural rubber is being used 
sential needs, production of synthetics 
begin to get under way, and in 1944 
tal production of rubber of all kinds 
inned to be 1,424,000 tons, of which 
65,000 represent the natural, and an 
mal 400,000 the reclaimed product. 
ites quoted further the Baruch figures 
essential demand for rubber during 
ears, and showed that there will be 
ibber, either natural or synthetic, for 
erage motorist during 1942 and 1943 
rubber he does get, will be of the 
ned variety. 


PR 


far the largest portion of the synthetic 
im is for Buna S rubber,” Dr. Bates 
This material is made by _ the 
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polymerization of butadiene and styrene, the 
butadiene in turn being made either from 
petroleum gases such as butane, butein o1 
ethylene or from alcohols. At the present 
time, he continued, it is planned to manu 
facture roughly two-thirds of the butadiene 
irom petroleum, and one-third from alcohol. 

Mr. Gabriel presented the other side of 
the butadiene picture, that is, butadiene 
“from agriculture and the alcohol process.” 
Any starch- or sugar-containing material, 
he stated, may be used as a raw material 
for the production of butadiene from alcohol. 
He went on to say that nearly all of the 
synthetic rubbers manufactured in Europe 
used alcohol as the basic raw material. 

The alcohol process as developed by the 
Publicker Alcohol Co. originated in Poland 
and was known originally as the Polish 
process. Alcohol is converted in the pres 
ence of a catalyst to acid aldehyde and then 
through various steps to butylene glycol. 
Butylene glycol, after dehydrating, produces 
the butadiene, which is then polymerized 
with styrene to produce Buna § rubber. Mr. 
Gabriel quoted figures on the cost of the 
alcohol butadiene plant. Each annual ton 
of capacity costs roughly $150, and the plant 
takes about eight months to build. In con 
clusion, Mr. Gabriel pointed out that “buta 
diene is the same product whether it is 
made from alcohol and agricultural products 
or petroleum gases.”’ 

In the discussion which followed the 
presentation of the papers the following 
point was brought out: Synthetic rubbers 
are less resilient than the natural product. 
In rolling over a road, the increased energy 
dissipation in the flexing of the synthetic 
tire builds’ up the temperature of ‘the tire 
and adds to the rate of deterioration. This 
is partially overcome by using thinner side 
walls, which are made possible by the sub 
stitution of stronger rayon for the usual 
cotton cords. 


SAE JOURNAL 
FIELD EDITORS 


Baltimore — J. W. Wheatley 
Buffalo — George W. Miller 
Canadian — Warren B. Hastings 
Chicago — Austin W. Stromberg 
Cleveland — Robert F. Steeneck 
Dayton —L. Parmakian 

Detroit —W. F. Sherman 

Indiana — Harlow Hyde 

Kansas City —- Howard F. Dougherty 
Metropolitan — Charles F. Foell 
Milwaukee — Gene D. Sickert 
New England — James T. Sullivan 
No. California —£. J. McLaughlin 
Northwest -—Lee Ketchum 
Oregon — Dick F. Wagner 
Philadelphia — John J. Moxey, Jr. 
Pittsburgh — Murray Fahnestock 
St. Louis —No appointment 

So. California —L. L. Benbow 
So. New England —J. A. Clark 
Syracuse — No appointment 
Southwest Group — W. F. Lowe 
Washington — Paul B. Lum 


Trainer Engine 
Must Be Simple 


= Southern California 


Mac Short, vice-president in charge of en 
gineering, Vega Aircraft Corp., and 1943 
nominee for presidency of the SAE, gave a 
brief talk on the subject of training, at th 
Nov. 13 meeting of the Southern California 
Section. 

“Training is a never-ending program, 
he declared “We must even train our 
selves to train others.” 

The Bureau of Labor Statistics, he pointed 
out, says that by early 1943 there will be 
a shortage ot some 6,000,000 workers in 
war industry, with the exception of some 
hundred thousand boys of pre-draft age 
This gap will have to be filled almost en 
tirely by women. Training women to de 
sign and draw up detail airplane parts, run 
stress analysis, and aerodynamic calculation 
has not been extensive to date. 

Many may ask what all this means to us 
and what we can do to aid in this training, 
Mr. Short continued. ‘First, it seems that 
those of us fortunate enough to have had 
the opportunity to develop our technical 
training im our specific business over a 
span of years should be tolerant of the 
trainee,’ he emphasized. 
should recall the processes and mental 
anguish that we went through in our own 


“Second, we 


lives and pass on our experiences to our 
associates,” he continued. “Let's put the 
SAE facilities to work along educational and 
training lines today — pointing out to these 
new engineering workers the abundant fund 
ot knowledge in the SAE Journal, the ‘SAI 














Handbook, the Aircratt Engine Drafting 
Room Manual, the Standards, the Acronauti- 

| Material Specifications, the Student Pro- 
gram, the meetings, such as this, to which 
they are welcome. 


Ca 


The expansion of the AAF primary train 
ing program was discussed by Major M. 
Malcolm, Headquarters West Coast Army 
Ai Forces Training Center, Santa Ana, 
Calif He stated that in spite of the ac- 
celerated schedule, the number of accidents 
per thousand hours of flying has been re 
duced to half that of 1934, when the ex 
pansion began 

The next speaker on the program was 
Charles P. Sander, chief engineer, Kinner 
Motors, Inc. Mr. Sander, in his paper, “De 
sign and Development of a Trainer Engine,” 
chose as his subject the Kinner engine, 
which powers the Ryan used by the Army 
and Navy, the Fleet Finch IT used in Can 
ada, the Howard used in the Civil Pilot 
Training Program, and others. 

“A flyer’s entire future in the air depends 
upon the conhdence he gains in his first con 
tact with the foreign element of flying,” 
declared Mr. Sander. “His plane —and_ th 
engine that powers it— must be one that hc 
can trust, one that will carry him with con 
fidence to the big or complex ships that he 
later will fly.” 

Mr. Sander pointed out that a traincet 
engine must have reliability and ruggedness, 
first of all. It should be of simple design 
and lend itself to an ease of maintenance, 
and a minimum amount of time should be 
required for overhaul It should be de 
signed with as few parts as possible, with a 
view to long life and ease of repair, he said. 

Mr. Sander explained that trainer engines 
are usually aircooled, either in-line or radial, 
lor simplicity. He illustrated his talk with 
slides showing the engines. 


See Picture of 
Actual RAF Raid 


= SAE Club of Colorado 


The SAE Club of Colorado held its Nov. 
24 meeting at the Eberhardt-Denver Co., 
Denver. It was sponsored by Fred R. Eber 
hardt, who obtained a film from the War 
Department enutled ‘Target for Tonite,” 
an actual filming of an RAF raid After 
the picture was shown, the men were taken 


on a tour through the machine sho 


Members of the SAE War 
Engineering Board and _ its 
committees gathered for din- 
ner on Dec. 10 in Detroit. 
In attendance also were a 
group of Ordnance officers, 
headed by Brig.-Gen. A. R. 
Glancy, Deputy Chief of 
Ordnance for Automotive. 
Taken just prior to the din- 
ner, this picture shows (left 
to right): B. B. Bachman, 
vice-president, The Autocar 
Co., a member of the War 
Engineering Board and chair- 
man of the SAE War Ac- 
tivity Council; Brig.-Gen. A. 
R. Glancy, and J. C. Zeder, 
chairman of the War Engi- 
neering Board and chief en- 
gineer of the Chrysler Corp. 


Brig.-Gen. 
A. R. Glancy 


Tells of Decentralization Plan 
At War Engineering Board Dinner 


Real authority to carry out a prograin ot 
ever-widening decentralization has been 
given to the Tank-Automotive Center 1n 
Detroit by Chief of Ordnance Mayjor-Gen. 
L.. H. Campbell, members of the SAE Wat 
Enyineering Board and of the working com 
mittees of that Board were told by Brig.- 
Gen. A. R. Glancy, Deputy Chief of Ord 
nance for Automotive on Dec. 10 at the 
Book-Cadillac Hotel in Detroit. General 
Glancy was the concluding speaker on a 
brief program following a dinner at which 
were yvathered members of the W. E. B. 
and various W. E. B. committees and many 
officers concerned with the technical projects 
undertaken by the W. E. B. for the Ordnance 
Department. 

Vhe Ordnance Department, General 
Glaney emphasized, is aiming to get all 
possible jobs directly in the hands of in 
dustry and to reduce to a minimum the 
Ordnance personnel necessary to supervise 
and administer the Army ordnance war pro 
vram. He praised the work of the auto 
motive industry and complimented the SAI 
on its war program in general and on_ the 
work of the War Engineering Board in 
particular. 

W. E. B. Chairman J. C. Zeder, chiet 
engineer, Chrysler Corp., who presided at 
the meeting, expressed appreciation for the 
outstanding job accomplished by members 
of the far-flung W. E. B. committees and 
tressed their achievements as a practical ex 
ample of the effective war-effort results ob 
tainable by voluntary cooperation of capable 
technicians. Chairman Zeder read a_ briet 
message from his brother, Fred M. Zeder, 
vice-chairman of the board, Chrysler Corp., 
who was to have addressed the dinner 
guests but who felt unable to do so_ be 
cause of the very recent death of his father. 

B. B. Bachman, chairman of the SAE War 
Activity Council, governing body of the en 
tre SAK war ceflort, reviewed the develop 
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ment cf the SAE war program ar thine: ( 
its present scope, laying particular hasi , 
on the important work of the W. | 

its chairman. He gave large t 
effective establishment of the SAI 

gram to the early vision and prom ti 
of SAE General Manager John A W 


ner before the middle of 1939 ; 
American preparedness program w til ' 


its infancy. 

C. L. McCuen, vice-president 
Motors Corp., voiced appreciation of ¢ 
work of W. E. B. and its committ f 
the standpoint of industry and menti 
particularly the effective cooperation w 
the Ordnance Department has give 
dustry in development of war requi 

He praised especially Gen. Ca 
recent request for suggestions trom indust 
and the practical use which is being ma 
by Ordnance of those suggestions after th. 


have been submitted. About 40% of + 
suggestions so far made from industry, M 
McCuen stated, turned out to b ( 


enough to gain acceptance 
A restricted motion pictur ynclue 
evening’s program. 


Superior Vehicle Performance 
Through Motor Fuel Tests 


® Chicago 


How directly related the progress of ¢ 
on-rushing mechanized units in North Africa 
Is to cooperative rese urch between the aut 
motive and petroleum industries 
important point explained by C. B. \ 
manager of the Cooperative Research Cour 
cil, to members and guests of the Chicag 
Section at the Nov. 1 
Knickerbocker Hotel. 


Mr. Veal indicated how superior pert 


meeting it tf 


ance of vehicles in desert operation ha 
achieved through motor fuel tests held 
the Council under the auspices of the Qué 
termaster Corps. “Through these tests, 1 
Mr. Veal, “we were able to determine 
octane requirements and vapor locking 
acteristics of Army vehicles in desert ser 

An abstract of Mr. Veal’s paper is in 
porated in the report of the Fuels and Li 


cants Meeting in Tulsa, which appeare 
pp. 22-30 of the November SAE | 

and will be published in full in the | 
irv issue of the SAE Journal 
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Sif Aero Material Specifications Reach 283, 
with Nearly 1,250,000 Copies Sold To Date 


ih February, 1941, when the Society 
Automotive Engineers’ Aeronautical 
Materuls Specifications (AMS) Committee 


set was reorganized, 147 new specifica- 
tions have been prepared, approved, and 
issu and 130 specifications have been 
revised during the same period. There are 


now available 283 specifications in the AMS 
series covering materials used by the aero- 
nautical industry, including the aircraft 
engine, propeller and accessory, and air- 
frames manufacturers. 

Nearly 1,250,000 copies of the AMS have 
been purchased for use throughout the air- 
craft industry. These have been distributed 
to 3000 different purchasers and users, 


New Group Added 

During the past year, the Aircraft Acces- 
sory Materials and Processes Committee has 
been orgamized under the chairmanship of 
Dr. N. E. Woldman of Eclipse Aviation 
Div., Bendix Aviation Corp., Bendix, N. J. 
Needs and requirements of the accessory 
manufacturers are receiving appropriate con- 
sideration by the committees at the time of 
preparation of the specifications, and the 
specifications are consequently more readily 


acceptable to the aircraft accessory manufac- 
turers. 


Complete Industry Representation 


There are 35 key metallurgists from the 
airframes, aircraft engine, propeller and 
accessory manufacturers’ plants and _ the 
Army and Navy serving as members of the 
three committees whose work is coordinated 
by this subdivision. 

The committee has cooperated extensively 
during the past year with the WPB Techni- 
cal Advisory Committee for Aeronautical 
Steels. The material users’ representatives on 
the WPB Committee were selected from 
members of the SAE Committee. Following 
the issuance of the WPB report recommend- 
ing a list of alternate steels, a series of 16 
\eronautical Material Specifications covering 
the compositions recommended by the WPB 
were prepared and issued in tentative form 
to the industry on May 5. Based on the 
experi Mee in testing these steels, following 
that date the committee members reported 
favorably on these steels at the Denver meet- 
ing, and as a result the 16 AMS Specifica- 
tions for these aeronautical alternate steels 
Were approved and issued as of Sept. 1. 


Synthetic Rubber Specs 


During the past six months, the Commit- 
tee has been actively engaged, with the co- 
peration of the synthetic rubber producers 
and vendors, in developing a series of AMS 
Specifications for synthetic rubbers. There 
has been a great demand for such standard 
Specifications throughout the industry, as 
there were no satisfactory specifications avail- 
able. Twenty-four specifications covering 
the different types of synthetic rubber re- 
quired by the airframes, aircraft engine, pro- 
Peller and accessory manufacturers have just 
n completed and, after approval by the 
\eronautics Division, were published as of 
1D I, 1942. 

"he SAE recently received a request from 
an allied nation for permission to reproduce 
the AMS in that country in order to facilitate 
their prompt use by industry in that country, 
and the Society has granted permission. 


} 
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NDER the chairmanship of J. Bb. Johnson, Materiel Center, 
U. S. Army Air Forces, the SAE Aircraft Materials and 


Processes Coordinating Subdivision is divided into three com- 
mittees. 


Serving with Mr. Johnson on the administrative committee 
are: 

L. D. Bonham, Lockheed Aircraft Corp.; B. Clements, 
Wright Aeronautical Corp., and Dr. N. E. Woldman, Eclipse 
Aviation Division, Bendix Aviation Corp. 

The three committees are: 


Aircraft Engine Materials and Processes Committee, headed 
by Mr. Clements. There are 16 members serving on this com- 
mittee. 


Airframes Materials and Processes Committee, of which Mr. 
Bonham is chairman, with a membership of 17, and 


Aircraft Accessory Materials and Processes Committee, head- 
ed by Dr.. Woldman, with nine committee members. 


Personnel from the following Government agencies and man- 
ufacturing companies serve on the above committees: 


Allison Division, General Motors 
Corp., 
Aluminum Co. of America, 
American Propeller Co., 
A. O. Smith Corp., 
Bell Aircraft Co., 
Bendix Products Div., Bendix Aviation 
Corp., 
Boeing Airplane Co., 
Bureau of Aeronautics, U. S. Navy, 
Civil Aeronautics Administration, 
Consolidated Aircraft Corp., 
vision 
i ag oo ag ; Republic Aviation Corp., 
Eclipse Aviation Div., Bendix Aviation Sperry Gyroscope Co., 
Corp., Thompson Products, Inc., 
Fleetwings, Inc., Vought-Sikorsky Aircraft, 
Ford Motor Co., Vultee Aircraft, 
Glenn L. Martin Co., Wright Aeronautical Corp. 


Hamilton Standard Propellers, 

Henry Souther Engrg. Co., 

Jacobs Aircraft Engine Co., 

Lockheed Aircraft Corp., 

Lycoming Div., The Aviation Corp., 

Materiel Center, U. S. Army Air 
Forces, 

Noval Aircraft Factory, U. S. Navy, 

North American Aviation, Inc., 

Packard Motor Car Co., 

Pratt & Whitney Aircraft, 

Ranger Aircraft Engines, 
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ODT Chief Presents Plan 
For Training of Workers 


® Pittsburgh 


“The first World War brought about an 
acute shortage of trained mechanics and pro- 
vided the necessity for rapid group training 
programs in a wide variety of manufacturing 
enterprises,” said William J. Cumming when 
he spoke before the Pittsburgh Section on 
Nov. 24. Mr. Cumming, who is chief of 
the Vehicle Maintenance Section, Office of 
Detense Transportation, said that the situa- 
tion today, expanded far beyond that of 
1917, is even more critical. 

Following the first war, many who had 
participated in group training experiments 
continued to make use of a number of the 
methods discovered during the emergency 
period, he continued. Many of these meth- 
ods outlived the war period because they 
proved exceptional in building morale in 
any organization, and were adaptable to 
practically all industrial activity, large or 
small. 


Morale Building Rules 


Mr. Cumming listed three rules used to 
build morale in assembling working per- 
sonnel: Every worker should start from a 
common level; every worker should be 
given identical training; and every worker 
should be assured of advancement according 
to opportunity and personal ability to learn. 

“As far as the mechanical training fea 
tures were concerned,” said Mr. Cumming, 
“the mass instruction plan was identical to 
the modified scheme, and developed into 
four distinct steps or phases: 

1. Preliminary instruction of entire work- 
ing group, 

2. Division into small groups, selected ac- 
cording to ability, 

3. Training of small groups by working 
instructors, 

4. Advance instruction for supervisory 
force and working instructors. 


Groups Should Be Graded 


Mr. Cumming suggested that the most 
simple mechanical devices be presented to 
the group first, and that, as the classes pro- 
ceed to the more complicated subjects, an 
effort should be made to grade the group. 
The class will undoubtedly contain all types 
of mind and some individuals will not pro- 
gress beyond the first few problems. But 
since all types are required for the working 
organization, there need be no pressure ex- 
erted to teach more than each man is able 
to absorb. 

“Some parts of the instruction may take 
the form of practical or operating demon- 
strations of devices, accompanied by oral 
instruction, and others may be almost wholly 
oral instruction followed by an explanation 
of the functions of each part of the whole 
device,” explained Mr. Cumming. “In all 
cases,” he added, “the unit under discussion, 
or a model or mock-up, should be displayed 
for inspection and handling by the group.” 

In the discussion which followed the 
presentation of Mr. Cumming’s paper, Car- 
man Smith, acting area division manager, 
War Manpower Commission, said there are 
three possible answers to the problem of 
where to get the personnel to train which 
would give from one to three years of ser- 
vice to justify the time spent in training 
them: (a) Start with boys of 16 years and 
up as helpers and apprentices; (b) use older 


men of over 45 years, although they are 
generally more set in their ways and less 
adaptable to training than younger boys, 
and (c) use more women in industry. 

Wallace Hallam, Mack International Mo- 
tor Truck Corp., said he had been trying to 
locate manpower which would be subject to 
mechanic training. In the absence of a di- 
rective from Washington as to the vital im- 
portance of truck and bus transportation, 
this is difficult, he declared. 

Mr. Cumming replied that the trend is 
toward the recognition of the importance of 
heavy-duty truck and bus industry —be- 
cause many factories are almost entirely 
dependent upon truck and bus transporta- 
tion for materials and men — and the impor- 
tance of keeping the automobile mechanic 
in the automobile industry. 

“The Pittsburgh school system is ready 
and willing to train men for the heavy-duty 
truck and bus industry and automobile deal- 
ers,” pointed out Thomas P. Kenney, War 
Manpower Commission, “although the prod- 
ucts of these schools would not be all-around 
mechanics, but rather trained in the basic 
fundamentals of electrical and mechanical 
trades.” 

The problem of getting the Office of De- 
fense Transportation to recognize heavy- 
duty trucking .as an essential industry was 
brought out by B. H. Eaton, Bell Tele- 
phone Co. 

Discussing the assertion that it takes twice 
as long for older men to learn new jobs, 
Murray Fahnestock remarked that this might 
apply to older men who had never been 
employed, but it is largely an individual 
question, for most companies are headed by 
older men who are as quick to grasp ideas 
as younger men. The point was brought 
out, however, that most of the older men 
now available for mechanic training are not 
just over 45 years of age, but range from 55 
tc 65 years. 


Today's Maintenance Pinch 


To Bring Post-War Compensations 
® Philadelphia 


“Symposium on Truck Maintenance in 
War Time” was the topic for the evening 
at the Philadelphia Section’s Nov. 11 meet- 
ing. W. J. Cumming, chief of the Mainte- 
nance Section, Division of Motor Transpart, 
Office of Defense Transportation, and chair- 
man for the evening, read his paper, ‘“High- 
way to Victory,” before introducing the 
other speakers. This paper was published 
in full in the December SAE Journal, p. 15. 

Through the lack of new equipment, 
maintenance men are on their own with 
respect to keeping the wheels rolling, he 
said. As a result of this situation, he con- 
tinued, maintenance as construed by fleet 
operators is now an exact science, calling 
for the best in each man in the way of 
knowledge and skill. 

Mr. Cumming predicts that all truckmen 
will be better buyers because now, from the 
superintendent down, they will know their 
trucks inside out. The salesman of the 
future will probably be a technical man who 
knows his truck throughout and the facts 
behind its design. He believes that there 
will be a loss of eye appeal, with resulting 
greater accessibility to all working parts and 
adjustments. Furthermore, the manufac- 
turer will have new basic materials which 
probably will result in lighter truck weights 
and higher pay loads. Experience gained in 
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the Armed Forces will result 
changes, he said. 
D. B. Erminger, chairman of the SAF 


other 


T&M Committee “Reconditioning C\\inde; 
Blocks and Fitting Sleeves,” reported on the 
findings of the committee. 

It is the committee’s opinion, he reported, 
that the practice of salvaging and recondj- 
tioning cast en bloc engines by installing 
dry type cylinder sleeves is entirely practica 


and advisable when any of the following 
conditions exist: The diameter of oversizing 
required for gaining concentric bores js 
either greater than manufacturer specifica 
tions or requires removal of more than 
0.0625 in. of metal from the bore; deep! 
scored or cracked walls; porosity of metal js 
such that leakage 1s visible. Mr. Erminger 
stressed the importance of proper prepara 
tion of the block for the sleeves, with par 
ticular attention being paid to the machining 
of the block and the proper fit of sleeve to 
the block, which is dependent upon the typ 
of sleeve used. 


Cold Welding 


The subject of “Cold Welding” was E. H 
Blakelock’s contribution to the symposium 
Although at present the cold welding 
method is of a somewhat secret nature, and 
specific information as to method or mate 
rials cannot be divulged, he did state some 
of the specific repairs possible with cold 
welding. Among them are valve seats, heads, 
freeze cracks, heat cracks and in the base of 
“V" type engines. 

The last speaker of the evening wa 
Henry L. Brownback, who discussed the 
results of a survey made by a T&M com 
mittee on “Engine Temperature Control.” 
He pointed out that an engine can run either 
too hot or too cold, an accepted example 
being the behavior of alloy bearings which 
will corrode under extremes in either direc- 
tion. The survey indicated that more oil 
breakdown was obtained under cold condi 
tions than hot through dilution and extrane 
ous dirt, he disclosed. In the majority of 
cases, the corrective measures for this con 
dition are better thermostatic control and 
better ventilation. In conclusion, Mr. Brown 
back said that more attention should be paid 
to temperature control of an engine, since 
not only a decrease in maintenance results, 
but also an increase in efficiency of operation 


Discuss Lockheed’s 
Winter Project for AAF 


= Texas 


Don Marshall, Southwestern manager 0 
the Lockheed Aircraft Corp., conducted a 
special program highlighted by an off-the 
record discussion of Lockheed’s winteriza 
tion project for the Army Air Forces, at th 
Section’s meeting of Nov. 13. Robert ©. 
Pote, engineering supervisor for the project, 
was speaker, and Roy Dickson, a Lockheed 
test pilot who formerly operated with the 
Star Air Line in Alaska, showed color movies 
of flight operations in the far north in tem 
peratures as low as 65 deg below zero. 

Bert Hall, last survivor of the original 
Lafayette Escadrille, who once commanded 


the National Chinese Government's Ai 
Force, was a guest. 
The Section plans to have Col. John H. 


Jouett, of the Higgins Aircraft Corp., as «| 
principal speaker at the January meeting 
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Gler L. Martin's 
Dreams Come True 


a Baltimore 


R Grav, director of the Glenn L. Mar- 
ratory. and who~ has beeh atso 
ith Glenn L. Martin for 24 years, 

an informal talk at the Nov. 12 
of the Baltimore Section. 

\ slides to illustrate his story, Mr. 

Gi d how in 1908 Mr. Martin rented 
idoned southern Methodist Church 

{ out the assembly room for his first 
Thus, the Glenn L. Martin Co. 

rn — not as a company, but as a man. 

Mr. Gray showed the Martin airplane of 
powered with a 30 hp Eldridge en- 
The wing covering was of muslin, 


bamboo was used for tail booms and out- 
iggers, fine spruce was used for the cen 
i] structure and wing supports—but it 


1919 Mr. Martin had taken to barn 
torming to expand his dream and to finance 
his plane-building enterprise. And in this 

ear the Glenn L. Martin Co. of Santa 
\na, Calif., was incorporated. In*1913 Mr. 


Martin built a forerunner of our modern 
rsuit plane — it was armor clad. The Los 
Angeles Times said in 1913: “What is de- 


to be America’s largest airplane com- 
iy is to be located here today when the 
facte and offices of the Glenn L. Martin 
Co. are moved to their new location. 
In this same year, the fledgling company de- 
| its first airplane to the Army. In 
ars following the company produced 
lanes for Holland and the Netherlands 
st Indies, as well as the United States. 
Mr. Martin erected a plant in Cleveland 
1918, and then followed a period of 
xpansion and production. In 1932 Mr. 
Martin was presented the highest award in 
\merican Aviation—The Collier Trophy — 
cognition of the production of a bi 
tored, high-speed, weight-carrying  air- 


} 


Mr. Gray quoted from a wire received 
Jan. 5 of this year from The Ministry 
Aircraft Production: “In the second Lib- 
in campaign 13 enemy aircraft including 
Messerschmitt 109’s were downed by 

ne ‘Maryland’ squadron. .. .”’ The Maryland 

Model 167. 

It was in Model 187, known as ‘The 
Baltimore,” that a world record was shat 
d when, in a dive, a speed of more than 

mph was attained in a_ twin-engined 
ber. 
Builders of Dependable Aircraft Since 
),’ Mr. Gray said, is a simple but well- 
Known note which everyone is accustomed 
t iding in Martin advertisements. 


A Naval Inspector's 
Work Covers Wide Range 


a Northern California 


Lloyd H. Mulit, USNR, petroleum 
r, Office of Inspector of Naval Material, 
Dr. Robert G. Larsen, Shell Develop 
Co., were the speakers at the Nov. 1: 

ting. 

Mulit’s paper, “The Function of the 
il Inspector in Time of War,” reviewed 
history and function of the Naval Ma- 

Inspection Service. At first the duties 
his branch of the Navy were confined 
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R. B. Gray, who told 
the story of the ori- 
gin and progress of 
the Glenn L. Martin 
Co. to the Baltimore 
: Section of the SAE. 
Mr. Gray has been 
associated with 
Glenn L. Martin for 
24 years 


primarily to inspection of ships and a few 
naval stores, he said, but now anything 
from gingham for South Sea Island natives 
to immense and mechanically complex bat 
tleships is inspected. 

In addition, the inspector must be familiar 
with material shortages so he can have 
specifications changed to permit use of sat- 
isfactory substitute materials; he must be 
familiar with manufacturing procedures so 
that alterations which speed production with 
out sacrifice of quality can be approved; he 
must know the priority system so that neces 
sary material can be assembled on schedule; 
he must follow technical developments so 
that specifications may be altered when re 
quired to permit the use of new methods 
of manufacture which are better or faster 
than those in use. 

The Navy inspector is the producer's rep- 
resentative to the Navy, he pointed out, 
and the Navy’s representative to the pro 
clucer. 


Stability of Crankcase Lubricants 


Dr. Larsen’s paper dealt primarily with 
one aspect of the lubrication problem — sta 
bility of crankcase lubricants to oxidation. 
The chemist considers the internal-combus 
tion engine primarily as a reaction chamber, 
he said. Therefore, in approaching the 
problem, a very careful analysis of fresh 
and used oils was made. 

A study of the commercial type lubricat- 
ing oils indicated that small amounts of 
material inhibitors exist which appreciably 
improve the stability of the lubricating oil 
stocks, Dr. Larsen continued. Unfortunately, 
these natural inhibitors are frequently closel\ 
associated with undesirable components, and 
it is sometimes difficult to refine or treat the 
oil stock in such a way that the natural 
inhibitors may be retained. 

The analysis made in the used stocks was 
directed toward the identification of the un 
desirable compounds existing in the used 
oul. The catalytic effect of the different 
component portions of the used oil was 
measured by determining the time required 
for a given degree of oxidation on a fresh 
oil sample to which had been added a small 
amount of the used oil component. Using 
this procedure, it was found that certain 
compounds, such as the ferric or ferrous 
halides, are very active in the promotion of 
oxidation. 

Dr. Larsen concluded his paper with data 
showing the effect of filters on the oxidation 
of the crankcase oil. This data indicated 
that the filter tended to extend the life of 


the oil from an oxidation standpoint, al 


él 





though it had definite limitations, par 
ticularly in the case of soluble oxidation 


promoting compounds. 


Practical Application of 
Electronics Is a Reality 


™ Mohawk-Hudson Group 


The speakers for the Nov. 10 meeting of 
the Mohawk-Hudson Group were A. I 
Jailey, Jr.. and W. C. Hutchins, who are 
both engaged in electronics work at the Gen 
eral Electric Co. “Electronics in the Automo 
bile Industry” was the subject of their joint 
talk. 

Mr. Bailey, who spoke first, pointed out 
that the application of electronics in indus 
try is by no means something to be looked 
for only in the future, but an actual reality 
at the present time. However, he added, 
there is the future possibility of radical im 
provements in many types of industrial ma 
chines even though at present, due to war 
conditions, it is necessary to stick to pracu 
cal applications on existing machines. 

Examples of electronic devices now being 
used in the automotive industry are welding 
controls, controls for variable speed machine 
tools, controls for conveyer systems, and 
highway lighting. Headlight testing is done 
electronically and also automatic  trafh« 
counters and speed cops on the highways 
are activated by the vacuum tube, he said 
These are just a few electronic devices 
ome are military secrets and still others are 
so revolutionary that the present crowde« 
work schedules and material shortages di 
not allow their application to indust: 


Operating Principles Described 


The operating principles of electromic dc 


vices and many practical applications were 
described by Mr. Hutchins. Their use in 
color standardization has enabled car manu 
facturers to make bodies in one _ plant, 
fenders in another, and yet be sure of a 
perfect match when the two are brought 
together in final assembly. In a high speed 
rolling mill, Mr. Hutchins said, it is possibl 
to maintain correct thickness through the 
In engine 
testing, he added, pressures can be mea 


. 
use of electronic thickness gages. 


sured far more accurately than with ordinar 
ges, enabling engineers to determine 


tantaneous fluctuations not previously dis 
cernible. 

The dinner and meeting were held at 
Union College under the sponsorship of 


Prof. R. L. Stanley, Group meeting chai 














continued from page 53 


within the first few days. He was enthu- 
siastic about its reception, the cooperation of 
both management and labor, and his com 
mittee. 

Paul V. McNutt, War Manpower Director, 
told the SAE Journal in Washington that 
such plans as the Louisville and Detroit 
schemes would be put into operation only 
in areas where there was a critical 
power problem. 

He expected to ask Congress for legisla- 
tion to strengthen the U. S. E. S., which 
has suffered serious turnover in operating 
personnel because of the low pay range pro- 
vided heretofore. 


SAE Member Heads 
WPB Priorities 


B. C. Heacock, chairman of the éxecutive 
committee, Caterpillar Tractor Co., and an 
SAE member, has been appointed director of 
the Priorities Control Division, Distribution 
Bureau, of the War Production Board. 

J. A. Krug, WPB’s deputy director general 
for distribution, in making the appointment 
told the SAE Journal that Mr. Heacock’s 
division with the responsibility 
of “integrating the Production Requirements 


man- 


is charged 


Plan (PRP) and the priorities system as a 
whole, with the new Controlled Materials 
Plan (CMP).” 

It will implement the determinations of 


the WPB Requirements Committee, on 


which are representatives of the Armed 
Forces and other Government agencies. It 
will process applications for special and 


emergency ratings, and will clear all WPB 


order Ss. 











Alloy Steels 
Get Tighter 


Despite a tapering off of demand 
for structural steels and reinforcing 
bars, with the completion of the major 
portion of the emergency facilities con- 
struction, alloy steels are getting 
tighter than ever, Hiland G. Batcheller, 
director of the new WPB Steel Division, 
warns. 

Numerous limitation and conserva- 
tion orders have been effective, he 
said, in reducing non-military uses of 
steels, but the demand for alloys for 
aircraft and other munitions continues 
to rise, and will do so until new alloy- 
ing facilities come into production. 











Five Firms Join 
In Rubber Venture 


The National Synthetic Rubber Corp., 
organized by five independent rubber manu- 
facturing companies, will operate the pro- 
posed rubber plant to be built by the Gov- 


ernment in Kentucky. They are: 

Goodall Rubber Inc., Trenton; Hewitt 
Rubber Corp., Buffalo; Hamilton Rubber 
Mfg. Co., Trenton; Lee Rubber & Tire 


Corp., Conshohocken, Pa., and the Minne- 
sota Mining & Mfg. Co., St. Paul. 
The plant will be completed in June. 





Stainless Recovery 
Program Accelerated 


More than 30,000 tons of stainless ste, 
and products of these alloys will be recovered 
from idle and excess inventories soon, WPR 


announced. 

The Steel Recovery Corp., a subsidiary 
the Reconstruction Finance Corp., has mail: 
inventory forms and price schedules to thoy 
sands of known holders of such material 
The corporation is staffed with steel indust; 
men, and is headquartered in Pittsburgh 


ie) 
Rotate Deliveries 


The entire area served by four florists j 
Dallas, Tex., will be divided into four d 
livery districts, and each dealer will } 
assigned to a single district on a given da 
Each dealer then will make all delivers 
his own and those of the other three dea 
crs, in the district to which he is assigne: 

These® districts will be rotated so that 
cach dealer will be assigned to a differen 
district each day, thus equalizing the mil 
traveled by the trucks of all fo 


dealers. 
° 
Rubber Plant Boss 


Frank R. Creedon, a veteran Government 
construction engineer, is in charge of th 
WPB rubber plant program. Formerly chic! 
engineer of the Office of the Chief of Arm 
Engineers, he was in charge of the buildin 
program of Army munitions plants. 

He was made assistant deputy rubber ac 
ministrator by William M. Jeffer 


= 
age 


Director 
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Jan. 11-15 
1943 


Baltimore — Jan. 14 


Engineers Club; dinner 6:30 p.m. Lumi 
nescent Coatings — Dr. G. F. A. Stutz, assis 
tant chief, Research New 
Zine Co. of Pa. 


Division, Jersey 
Canadian — Jan. 20 


Royal York Hotel, Toronto; dinner 7:00 
p.m. “A Vision Fulfilled’ — Canadian Pro- 
duction of Alloy Steels for War Purposes — 
Harold B. Chambers, metallurgist, Atlas 
Steels, Ltd. 


Chicago—No meeting 
Cleveland — Jan. 4 


Cleveland Club; dinner 6:30 p.m. Aircraft 


Coming Events 


> 








SAE War Engineering Production Meeting (SAE Annual 
Meeting) Book-Cadillac Hotel—Detroit, Mich. 


Testing and Maintenance Procedures — M. B. 
Crawford, sales engineering and service man- 
ager, Pump Engineering Service Corp. 


Colorado Club — Jan. 20 


Denver. Engines of War—George N. 
Gromer, Mountain States Tel. and Tel. Co. 


Indiana — No meeting 


Milwaukee — Jan. 8 
Pfister Hotel; dinner 6:30 p.m. 


Metropolitan — Jan. 21 


Hotel Edison, New York City; dinner 
6:30 p.m. Aluminum, Plastics and Other 
Materials for the Car Future — Frank 
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Jardine, chief engineer, 
Aluminum Co. of 


Castings Dyivision 


America. 


Northern California — Jan. 12 


Hotel Leamington, Oakland; dinner 
p.m. Future Trends in Engineering. Tec! 
nical Chairman — Prof. L. M. K. Boelt 
University of California. 


Oregon — Jan. 15 


Lloyds Golf Course, Portland; dinner 6:3 
p.m. Aluminum Industry —C. S. Thayer 
superintendent, Aluminum Co. of America 
Vancouver, Wash., Plant. 


St. Louis —Jan. 22 


Joint meeting with ASME Influence o 
Machine Design on Lubrication — W. G. G 
Godron, chief engineer, Socony-Vacuum Oi 


Co. 


Southern California — Jan. 8 and 22 

Jan. 8— Victory Room, Clark Hotel, Los 
Angeles; dinner 6:30 p.m. Subject — A 
craft Materia!s. Meeting Chairman —T. D 
MacGregor, liaison engineer, Douglas Aircrait 
Co., Inc., El Segundo Plant. 

Jan. 22 — Victory Room, Clark Hotel, Los 
Angeles; dinner 6:30 p.m. Subject — as 
senger Cars. Meeting Chairman — Carl Abell, 
field engineer, Ethyl Corp. 


Washington — Jan. 12 
Speaker: Brig.-Gen. G. M. Barnes, c! 
development branch Ordnance Departm 
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APPLICATIONS Received 


The applications for membership received between Nov. 15, 1942, and 
Dec. 15, 1942, are listed below. The members of the Society are urged to 
send any pertinent information with regard to those listed which the Council 
should have for consideration prior to their election. It is requested that 
such communications from members be sent promptly. 





Baltimore Section 
Lind, Arthur M., Corp., U 
t Company C. 
OR Ax 


. S. Army, in 
Headquarters Bat- 
Aberdeen Proving Ground, 
M 

Ryan, John T., senior industrial specialist, 
itamouve branch, truck section, War Pro 
scion Board, Washington, D. C. Mail: 914 
Argonne Drive, Baltimore. 


Buffalo Section 


Chrzan, Theodore J., technical service de 
urtment, Clark Bros. Co., Inc., Olean, N. Y. 


Canadian Section 


Gaskin, Denis Clement, vice-president, 
Studebaker Corp. of Canada, Ltd., Windsor, 
Ont 
LaLonde, Edwin C., secretary-treasurer, 
Federal-Mogul Service, Ltd., Toronto, Ont. 
Richards, Ross L., sales manager, Presto 
Storage Battery Co., Toronto, Ont. 
, Wilkes, Horace, manager, tre division, 
Gutta Percha & Rubber, Ltd., Toronto, Ont. 


Chicago Section 


Breer, Carl Frederick, production test en 
gineer, Dodge Chicago Plant, division of 
Chrysler Corp., Chicago. 

Jacobson, Walter E., chief checker, The 
Buda Co., Harvey, III. 

- Johnston, E. H., chief metallurgist, Stand 
Forgings Corp., East Chicago, Ind. 

Owens, Richard Harrison, chief model test 

gineer, Dodge Chicago Plant, division ot 
Chrysler Corp., Chicago. 

Pope, Hugh, assistant sales manager, Na 
tional Malleable & Steel Castings Co., Cicero, 


] 
! 


Cleveland Section 


Balogh, Roy O., mechanical engineer, 


Weatherhead Co., Cleveland. 


Beckwith, Rexford P., inspector, U. S. 


\rmy, War Department, Cleveland Ord 
ince District, Cleveland. 
. DeGraff, Wilbur C., manager, sales engi 


ring, Warner & Swasey Co., Cleveland. 

General Tire & Rubber Co., Akron, Ohio. 
Glick, Julius L., president and general 
inager, Truck Engineering Corp., Cleve 


Hill, James Donald, production depart 
it, Weatherhead Co., Cleveland. 


Jardine, Robert, engineer, Twin Coach Co., 


a 


nt, Ohio. 
Jarosh, Rudolph, tool room foreman, The 
K. Wellman Co., Cleveland. 


sf 


rer & Swasey Co., Cleveland. 
Novotney, Thomas A., laboratory man 
, The S. K. Wellman Co., Cleveland. 
Pattison, Donald M., sales manager, Wat 
& Swasey Co., Cleveland. 
Paetz, Robert A., methods 
mpson Aircraft Products Co., Cleveland. 


Romine, George Lohman, service engineer, 


S. K. Wellman Co., Cleveland. 
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Longstreet, James Russell, design engineer, 


engineer, 


Savage, Paul M., secretary, McGean Chem 
ical Co., Cleveland. 

Seiberling Rubber Co., Akron, Ohio. 

Webber, George DeWilton, senior partner, 
Webber Gage Co., Cleveland. 


Detroit Section 


Akinci, Mustafa A., draftsman, Regal En 
gineering Co., Coldwater, Mich. 

Baer, Howard C., dynamometer operator, 
Detroit Diesel Engine Division, General Mo 
tors Corp., Detroit. 

Baker, Lee Robert, director of graduate 
school, Chrysler Institute of Engineering, 
Chrysler Corp., Highland Park, Mich. 

Clark, Bruce E., engineer, Chrysler Corp., 
Highland Park, Mich. 

Colby, Joseph M., Lt.-Col., U. S. Army, 
chief, development branch, Tank-Automo 
tive Center, Detroit. 

Cole, Edward N., project engineer, Cadil- 
lac Motor Car Division, General Motors 
Corp., Detroit. 

Dietrich, Howard H., experimental engi 
neer, Chrysler Corp., Detroit. 

Dixon, Howard F., chief engineer, Fed 
eral-Mogul Corp., Detroit. 

Dodt, Elmer C., chief engineer, Chrysler 
Tank Arsenal, Chrysler Corp., Detroit. 

Even, Arthur D., automotive engineer, 
U. S. Army, War Department, Tank-Auto 
motive Center, Detroit. 

Greenbury, Lawrence B., president, Ar- 
rowsmith Tool & Die, Inc., Royal Oak, Mich. 

Hamilton, Harry G., sales engineer, New 
Departure Division, General Motors Corp., 
Detroit. 

Hamilton, Robert C., junior mechanical 
engineer, U. S. Army Air Corps, Wright 
Field, Dayton, Ohio. Mail:° 616 Puritan 
Road, Birmingham, Mich. 

Henderson, Basil Balfour, chief designer, 
Parnall Aircraft, Ltd., Surrey, England. Mail: 
Norge Division, Borg-Warner Corp., Detroit. 

Johnson, Axel L., designer, Detroit Diesel 
Engine Division, General Motors Corp., De 
trot. 

Kany, John A., automatic cannon engi 
neer, Chrysler Corp., Detroit. 

Koeppen, Robert L., service engineer, 
limken-Detroit Axle Co., Detroit. 

Marvicsin, Mitchell, draftsman, Chevrolet 
Gear & Axle Division, General Motors Corp., 
Detroit. 

Maude, Russell H., district manager, ser 
vice engineer, Shakeproof, Inc., division of 
IHlinois Tool Works, Detroit. 

McDonald, Arthur L., ficld engineer, U. S. 
Rubber Co., Detroit. 

Miller, Don E., designer, Detroit Diesel 
Engine Division, General Motors Corp., De- 
trom, 

Neef, F. E., Jr., Lt., U. S. Army, War 
Denvartment, Tank-Automotive Center, De 
troit. 

Obenauer, Davison, field engineer, Lord 
Mfg. Co., Erie, Pa. Mail: 7310 Woodward 
Ave., Detroit. 

Olsen, Victor A., general manager, De 
troit Transmission Division, General Motors 
Corp., Detroit. 
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Parker, Glenn H., tank project engineer, 
Chrysler Corp., Detroit. 

Ream, Frank E., Lt., U. S. Army, Ord 
nance Department, Tank-Automotive Cen 
ter, Detroit. 

Ricks, Bernard Elijah, experimental engi 
neer, Thompson Products, Inc., Detroit. 

Rogowski, Michael, draftsman, Plymouth 
Division, Chrysler Corp., Detroit. 

Ruese, Daniel J., tool design checker, Pi 
oneer Engineering & Mig. Co., Detroit. 

Schwamb, Ferd J., ordnance engineer, U. 
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Wade, Augustus §S., district manager, De 
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Wright Aeronautical Corp., division of Cur 
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Harnessing HI-X 


Unerring Destruction of the aggressor’s 
“forces of evil” through air power stems 
from control of the prodigiously high-ex- 
plosive power of iso-octane fuels in our 
biggest aviation engines...the product of 
American engine designing genius. Bombs, 
unlike shells from big guns, can be.carried 
vast distances and “planted” with precision. 
The fully effective harnessing of engine 
power by America’s aircraft engine builders 
using U. S. Super-Positive Piston Rings justly 
brings to bear the wrath of ‘the United 
Nations.on those who seek to destroy us. 


YOU USE ALL THE POWER WHEN YOU 
USE U. S. SUPER-POSITIVE PISTON RINGS 
* 

U. S. HAMMERED PISTON RING CO., INC. 


STIRLING, NEW JERSEY, U. S. A. 
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NEW MEMBERS Qualified 


These applicants who have qualified for admission to the Society have been 
welcomed into membership between Nov. 15, 1942, and Dec. 15, 1942. 

The various grades of membership are indicated by: (M) Member; (A) 
Associate Member; (J) Junior; (Aff.) Affiliate Member; (SM) Service Mem- 


ber; (FM) Foreign Member. 





Baltimore Section 


Easton, Archie H. (J) assistant engineer, 
U. S. Army, Ordnance Department, 
and Research Division, Aberdeen 
Ground, Maryland (mail) 


Test 
Proving 
Chesapeake 


Court, Aberdeen, Md. 


Buffalo Section 


Quinzio, John R. (J) designer, Columbus 


McKinnon Chain Corp., Tonawanda, N. Y. 


(mail) 210 Delaware St. 





Supply Trains Roll with the 
Help of ACP Products and Processes 


Automotive manufacturers who 
have converted for war know the 
help they can get from ACP Prod- 
ucts and Processes . . . Chem- 
icalsand their applications which 
grew with and contributed so 
much to the mass production of 


American automobiles. 


DEOXIDINE, the acid cleaner 
which made mass production of 
all-steel auto bodies possible, is 
doing its war-time job on the 
Army’s prime movers... prepar- 
ing steel perfectly for painting, 


eradicating rust and neutralizing 


rust-producers. 


KEMICK holds to and protects 
metal surfaces even when heated 
to redness ... has been used all 


over the world on exhaust mani- 


folds. 


FLOSOL wets oily surfaces, is an 


exceptional soldering flux for 
steel, brass, copper, tin, terne 


plate and zinc. 


These three are typical of the 
many ACP Products and Proc- 
esses, well known in peacetime, 


that are serving in the war effort. 


Others include: RODINE, the pickling inhibitor that saves steel and acid, prevents pitting and 
embrittlement; CUPRODINE that provides a dense, bright copper coating on steel by simple im- 
mersion; LITHOFORM for coating galvanized iron before painting to prevent peeling and scaling. 


‘Lhese are typical ACP Products. The experience of the ACP laboratories in metal treating and 


finishing processes is at your service. 


8 


AMERICAN 


MAIN OFFICE AND WORKS 
AMBLER - - PENNA. 


Ia tlinlc 


ICAL PAINT CO. 


DETROIT, MICH., 6335 Palmer Ave. E 
CANADIAN BRANCH 
WALKERVILLE - ° . ONT 
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Beveridge, George Leslie (M) ¢! 
neer, Laurentian Air Services, Ltd. 
Ont. (mail) 358 Hamilton Ave. 

Falkenhagen, Lloyd J. (A) sales 
Joseph Stokes Rubber Co., Ltd. \ 
Ont. 

Wheeler, Robert V. (J) inspecto: 
craft, Royal Canadian Air Force No 
Technical Detachment, Montreal. Oy 
(mail) 1462 McGill College Ave. Apt. 1 


De 


Chicago Section 


Cerveny, Frank E. (J) private, U.S. A, 

Ai Forces (mail) 3505 Scoville A Be : 
wyn, Ill. : 

Mackmann, Arthur (M) vice-president | o 
charge of research, Foote Bros. Gear & M, 
chine Corp., 4545 S. Western Blvd., Chicago 

Newberg, William Charles (M) chief ¢ 
gineer, Chicago Plant, 

Chrysler 7401 «SS. 
Chicago. 

Norton, Fred (M) D. A. Stuart Oil C D 
2727 S. Troy St., Chicago. 

Schnaible, Albert P. (J) research engin 
Bendix Products Division, 
Corp., South Bend, Ind. 
Mishawaka, Ind. 

White, Robert N. (A) chief test inspecto 
Buda Co., Harvey, Ill. 
Ave. 

Wing, Donald Wilkie (A) supervisor 
apprentices, tractor works, Internatior 
Harvester Co., Inc., 2626 W. 3ist Bly 
Chicago (mail) 226 Home Ave., Oak Par 
Ill. 

Young, Edward J. (J) customer engin 
Bendix Products Division, Bendix Aviatio 
Corp., Dept. 838, South Bend, Ind 


Dodge Division 


Corp., Cicero Ay 


Aviatio Vl 


538 Cla 


Bendix 
(mail) 


(mail) 15243 Cent 


Cleveland Section : 


Allan, William S. (M) assistant 
tion engineer, Weatherhead Co., 300 
13lst St. Cleveland (mail) 16224 Gly: 
Rd., East Cleveland. 

Bolz, Roger William (J) assistant work 
engineer, National Carbon Co., Inc., Cle 


produ 


land (mail) 3558 Ludgate Rd., Shak 
Heights, Ohio. 
Bonsack, Walter (M) chief metallurgi 


National Smelting Co., P. O. Box 1791, 670 
Grant Ave., Cleveland. 

Branstrom, Frank O. (J) tool 
Weatherhead Co., 300 E. 13 1st St., Cles 
land (mail) 245 E. 332nd St, Willoughb 
Ohio. 

Earhart, Richard H. (A) chief, sulx 
tracting division, Weatherhead Co., 300 |} 
13 1st St., Cleveland. 

Fields, George C. (M) assistant chiel 
gineer, Apex Electrical Mfg. Co., E. 156t 
St. & Kuhlman Ave., Cleveland. 

Green, Daniel C. (M) chairman of boa 
Cleveland Pneumatic Tool Co., Marble A 
at 77th St., Cleveland. 

Hertel, William A. (J) checker and 
duction engineer, Weatherhead Co., 300 ! 
13st St., Cleveland 14308 Lak 
Shore Blvd. 

Kimmel, Paul B. (A) 
Weatherhead Co., 300 E. 
land. 

Meek, William Edwin (J) industria 
gineer, Thompson Products, Inc., Cle 
(mail) 11312 Lake Ave. 

Park, Bryan (M) manager of m 
nance, Central Greyhound Lines, 2600 Ha 
ilton Ave., Cleveland. 

Posavac, James (A) squad leader, W 
erhead Co., 300 E. 131st St., Cleveland 

Sanders, Howard W. (A) sales, Weat 
head Co., 300 E. 131st St., Cleveland (1 
16609 Melgrave Ave. 


engines 


(mail) 


purchasing vent 
13st St, ¢ 
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\ 1, Stephen (M) chiet draftsman, 
Vestinghouse Automotive Air Brake 
ia, Ohio (mail) 1608 Lake Ave. 


Dayton Section 


assembly foreman, 


Corp., 


( Stephen (J) 
W Aeronautical Division of 
Ur Aircraft Corp., Cincinnati, Ohio 


5478 Montgomery Ave., Norwood, 


Fricdman, Martin H. (J) structures engi- 
irtiss-Wright Corp., Columbus, Ohio 

73 Sherman Ave. 
Mohan, William P. (J) leadman, carbura 
vector, Wright Aeronautical Corp., 
D of Curtiss-Wright Corp., Lockland, 
O nail) 6500 Montgomery Rd., Cincin 


t Mo. 
Place, Philip W. (J) test engineer, Supe 
wine Division of National Suppl 
( Springheld, Ohio (mail) 501 S. Lime 


Cr 


Detroit Section 


Becker, Martin Fredrick (J) laboratory 
iwian, Chrysler Corp., Highland Park, 

Mi mail) 130 Farrand Park. 
Brown, William J. (S M) assistant chiet 
gi UL. S. Army, Tank-Automotive 
Center, Engrg. Branch, Fischer Bldg., De 

vail) 14447 Harbor Rd. 
Davidson, James H. (J) field expeditor, 
Detroit Axle Co., 100 Clark St., 

Detroit 

Drennen, William L., Capt. (S M) chiet 
duction light tanks, U. S. Army, Ord 
ance Department, Tank-Automotive Cen 
Union Guardian Bldg., Room 2826, 


Fitzpatrick, Arthur M. (J) designing en- 
gineer in charge of production illustration, 
Stinson Aircraft Division of Vultee Aircraft, 
Inc.. Wayne, Mich. (mail) 13246 Meyers 
Rd., Detroit. 

Flynn, Gregory, Jr. (J) project engineer, 
Motors Corp., Research Labora 
Detroit (mail) 150 W. Euclid. 

Ford, James Ira (A) engineer contractor, 

F. L. Jacobs Co., 1043 Spruce St., Detroit. 

Gorman, John J. (A) vice-president, E. A. 

boratories, Fisher Bldg., Detroit. 

Hildebrand, Glen E. (J) draftsman, Con 
nental Aviation and Engrg. Corp., 12801 
E. Jefferson, Detroit (mail) 1350 Alter. 

Keller, Sam T. (A) owner, 7310 Wood 
vard Ave., Detroit. 

Merz, Elroy Mathew (J) aeronautical 
inor engineer, Ford Motor Co., 3000 
Schaeter Rd., Dearborn, Mich. (mail) 5207 
Steadman 

Smith, Philip H. (J) engineer, Thompson 

lucts, Inc., 7881 Conant Ave., Detroit 
ul) 905 Merton Rd. 

Smothers, William C. (J) experimental 

t engineer, Continental Motors Corp., De 

mail) 10401 E. Jefferson. 

Stern, Abraham I. (J) assistant enginecr, 
U.S. Army Air Forces, Central Procurement 
Division, Detroit (mail).2210 Pingree. 

Switzer, McDonald (A) assistant sales 

ager, Federal Mogul Service, Division 
Federal Mogul Corp., 4809 John R St., 
Detroit 

Trail, James Arthur (M) sales engineer, 
Hyatt Bearings Division, General Motors 
8-164 General Motors Bldg., Detroit. 


General 


Indiana Section 


Blair, B. Guy (M) design and _ layout, 
nm Division of General Motors Corp., 
, ] ] 3242 Ye : 
inapolis (mail) 3242 Central Ave. 

Yekta, Parvis A. (J) mechanical engineer, 

non-Herrington Co., Inc., Indianapolis 


MN 
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(mail) The Livingstone, 27 W. 
St. 


St. Joseph 


Kansas City Section 


Smith, Homer J. (A) manager, lubrication 
and grease department, Consumers Coopera 
tive Association, 15th & Iron St., North 
Kansas City, Mo. 


Metropolitan Section 

* Andrews, Jack Frost (A) chief inspector, 
Titeflex Metal Hose Co., 500 Frelinghuysen 
Ave., Newark, N. J. 

Aument, Hugh Chester, Jr. (A) senior 
instructor, air forces training detachment, 
Roosevelt Field, Inc., Mineola, L. L, N. Y. 

Droge, William B., Lt.-Col. (S M) U. S. 





Army Air Forces, Headquarters Ist Ai 
Force, Mitchel Field, L. 1., N. Y. 

Edwards, Austin S., Jr. (J) engineering 
trainee, Wright Aeronautical Corp., Division 
of Curtiss-Wright Corp., Paterson, N. J 
(mail) 671 29th St. 

Edwards, James Leon (]) student engi 
neer, Wright Acronautical Corp., Division ot 
Curtiss-Wright Corp., Paterson, N. J. (mail) 
229 Broadway. 

Ellis, Forest D. (J) experimental test engi 
neer, Wright Aeronautical Corp., Division 
of Curtiss-Wright Corp., Paterson, N. ] 
(mail) 10 Brookfield Rd., Upper Montclair, 
N. J. 

Erdman, Frank H. (J) junior engineer 


Wright Aeronautical Corp., Division — ot 




























































































A 12 ounce Sentry 


It’s the VISCO-METER * we're talking 
about...12 ounces of mechanical preci- 
sion doing wide-awake sentry duty on 


gasoline and Deisel engines in the serv- 


ices and on the home front. 


In an engine—be it marine, motor 
transport or supplying power for land- 


ing field lights 


life are measured in terms of constant, 
correct lubrication. Anything less than 
making sure is an invitation to trouble. 

And VISCO-METER* is the one de- 
pendable means of making sure. Via its 
gauge, the VISCO-METER* is visual 
entry to the crankcase, continuously tell- 
ing the operator the lubricating value 
(viscosity) of the oil while the engine 


is in Operation. 





CORPORATION 


efficiency and service 


Uncle Sam is thorough. Long before 
the war, VISCO-METER*, was in serv- 
ice on government truck engines ...and 
proving its worth by warning of impend- 
ing lubrication failure as well as effecting 
economies in oil consumption. That's 
why VISCO-METER* production has 
been “upped” to a new high and every 
unit enlisted for sentry duty. 

It won't be long before VISCO- 
METER* production will be available 
for peacetime use on all types of inter- 
nal combustion engines... inexpensive 
and necessary to make an engine com- 
plete. Service records are more convinc- 
ing than words. A VISCO-METER* 
engineer will help you get ready for 
tomorrow. 


VISCO-METER 


GROTE ST., BUFFALO, N. Y. 


*Fully covered by U. S. and Foreign Patents 
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Curtiss-Wright Corp., Paterson, N. J. (mail) 
168 Maple Ave., Ridgewood, N. J. 

Fischer, Ernest F. (J) test engincer, 
Wright Aeronautical Corp., Division of 
Curtiss-Wright Corp., Paterson, N. J. (mail) 
191 Bellevue Ave., Upper Montclair, N. J. 

Fisher, Richard Henry (J) engineering 
trainee, Wright Aeronautical Corp., Division 
of Curtiss-Wright Corp., Paterson, N. J. 
(mail) 2 13th Ave. 

Hansen, Hans (J) staff engineer, Ameri 
can Type Founders, Inc., Elizabeth, N. J. 
(mail) 86 Meadoe Rd., Route 19, New 
Brunswick, N. J. 

Hardy, Edwin A. (J) junior test engineer, 
Wright Aeronautical Corp., Division of 
Curtiss-Wright Corp., Paterson, N. J. (mail) 
2 Lee Ave., Glen Rock, N. J. 


Koerwer, Richard John (J) engineering 
trainee, Wright Aeronautical Corp., Division 
ot Curtiss-Wright Corp., Paterson, N. J. 
(mail) 2 13th Ave. 

Kull, Charles J. (J) Ist Service Area, Air 
Depot, 8th Air Force, Service Command, 
A. P. O. 813, New York. 

Lee, Luen On (J) engineer, Morey Ma- 
chinery Co., Inc., Astoria, L. I., N. Y. (mail) 
24 Mott St., New York. 

Leggett, Joseph H. (J) test engineer, ex- 
perimental department, Wright Aeronautical 
Corp., Division of Curtiss-Wright Corp., 
Paterson, N. J. (mail) 202 Bellevue Ave., 
Upper Montclair, N. J. 

Mullis, Clyde M. (J) engineering trainee, 
Wright Aeronautical Corp., Division of 
Curtiss-Wright Corp., Paterson, N. J. (mail) 





GENERAL SHERMANS’ 


: Stu IN LIFE! 


When the first General Sherman tanks 
came off the production line, on hand 
was the “BENDIX” Drive to give them 
their start in life. And this tough little unit has 


been on the job ever since. 


This great wartime record is a natural follow- 
through of Bendix’s remarkable peacetime 
record for swift, sure starts. It’s reason why, 
moreover, the “BENDIX” Drive is unsurpassed 


in replacement service, too. 


Equipment by 


AVIATION 








ECLIPSE 





MACHINE 


The “BENDIX” Drive is a 
vital member of ‘‘The 
Invisible Crew” —the pre- 
cision equipment built by 
25 Bendix plants from 
coast to coast and serving 
with our fighting crews on 


every front. 


CORPORATION 


DIVISION 
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448 Ellison St. 

Munger, William Pattee (J) en 
trainee, Wright Aeronautical Corp., |diyisic, 
of Curtiss-Wright Corp., Paterson, N, | 
(mail) 461 


Cering 


Grove St., Upper Montelaj 
N. J. 

O’Brien, George H. (J) junior. tes: engi 
neer, Wright Aeronautical Corp., Division 
Curtiss-Wright Corp., Paterson, N. J. (maj 
66 Pennsylvania Ave. 

Ottoson, Carl C. (M) automor 
signer, City of New York, Department 


Sanitation, 125 Worth St., New York 
Central Motor Shop, 280 Ave. C. 

Parker, Lester M. (J) junior experiment, 
test engineer, Wright Aeronautical Cor 
Division of Curtiss-Wright Corp., Paters 
N. J. (mail) 23-13 Cambridge Rd., War 
Point, N. J. 

Perrin, Joseph (J) test engineer, Sj 
monds Aerocessorivs, Inc., 21-10 49th Ay 
Long Island City, N. Y. (mail) 1816 V 
Ave., New York. 

Pifer, Lewis Weaver (J) junior test eng 
neer, Wright Aeronautical Corp., Division 
Curtiss-Wright Corp., Paterson, N. J. 
211 Godwin Ave., Ridgewood, N. J. 

Reitmeier, Rudolph (J) assistant superyi 
ing engineer, records section, Wright A« 
nautical Corp., Division of Curtiss-Wrigh 
Corp., Paterson, N. J. (mail) Box 
Wortendyke, N. J. 

Rifenbergh, C. Morgan (M) physicist 
Federal Telephone and Radio Corp., 67 
Broad St., New York (mail) 150 Islingt 
St., Great Kills, S. I., N. Y. 

Ritterbusch, Donald F. (J) junior exp. 
mental test engineer, Wright Aecronautx 
Corp., Division of Curtiss-Wright Co 
Paterson, N. J. (mail) 559 Kipp St., Te 
neck, N. J. 

Russell, Hayden B. (M) president, Ac 
Units, Inc.; treasurer, General Engrg. 
Mfg. Corp., 35 Verona Ave., Newark, N 

Schumacher, Gustav A. (A) own 
Schumacher Motor Service, 112-114 Riv 
dale Ave., Yonkers, N. Y. (mail) 38 Hon 


crest Ave. 


ma 


ma 


Scott, Lewis Leonard (A) plant foremar 
Davis-White Corp., Larchmont, N. Y. (mai 
21 Circuit Rd., New Rochelle, N. Y. 

Seifried, Paul E. (J) draftsman, Sper 
Gyroscope Co., Inc., Stewart Ave. & Clinto 
Rd., Garden City, L. I., N. Y. (mail) 58 
Poplar St. 

Sergeant, Lucile H. (Miss) (J) technic: 
assistant, Wright Aeronautical Corp., Di 
sion of Curtiss-Wright Corp., Paterson, N 
(mail) P. O. Box 21, Clifton, N. J. 

Zimmer, Charles (A) president, Hygra 
Products Caz.. Inc., 
City, N. Y. 


35-35 35th St., 


Milwaukee Section 


Beulke, Gordon W. (M) assistant 
engineer, Twin Disc Clutch Co., Racine 
Wis. 

Hein, Louis T. (M) chief inspector, Iv 
Dise Clutch Co., Racine, Wis. 

Hopkins, R. Bruce (J) tractor engu 
ing, Allis-Chalmers Mfg. Co., West A 
Wis. (mail) 1141 S. 76th St 


Mohawk-Hudson Group 


Billings, Edgar I. (A) general sales! 
Socony-Vacuum Oil Co., Inc., 
Albany, N. Y. 

Breckenridge, R. H. (J) mechanical engi 
neer, aeronautical and marine department, 
General Electric Co., Room 305, Bldg. 

1 River Rd., Schenectady, N. Y. 

Osborne, G. Harold (A) supervisor, K 


Church 


SAE Journal, Vol. 51, No. | 5A 


















In january, 1942, we gratefully thanked 
Industry for its half-century of confi- 
dence in Hyatt. That message heralded 
the beginning of the 50th year of Hyatt 
Roller Bearings. 

Since then . with our country in 
peril of its life . . . American industry 
has thrilled the Allied world with star- 
tling feats of production. 

Like soldiers on attack, men of the de- 
sign boards and production lines swung 
to the job of pouring out the machines 
that will win this mechanized war. 

Industry called on Hyatt for vital 
bearing assignments in planes, tanks, 
ships, guns ... and in the machines that 
build them. 

Creating bearings for such vital serv- 
ice was more than a responsibility. It 
was a privilege. It was a command! 


Without lost motion the whole pro- 


ductive effort of Hyatt became a single 


ty our DO and most tmprortant Your 


4, ‘a at * 
“Ary, ?vsray ano ¥Y* or 
"Sm mecnanicat * 


HYATT ROLLER BEARINGS 


SAE Journal, January, 1943 


aim... to rush the most devastating 


fighting power possible into the hands 
of our fighters and their allies. 

Under the impetus of our fight for 
freedom, Hyatt precision production 
has swelled tremendously. This took 
place despite the many necessary 
changes made in designs and sizes, tools 
and methods... all having been accom- 
plished without losing a stride in the 
race against time. 

Working with you ... for America... 
has given us the chance to be extra proud 
of our fiftieth year, just completed. It 
was by far Hyatt’s most important year 

. in manufacturing achievement and 
in contribution to the great cause. 

Therefore, for giving us a golden op- 
portunity in our golden year, again we 
say THANKS, INDUSTRY. 

Hyatt General 


Bearings Division, 


Motors Corporation, Harrison, N. J. 






69 

















28 


dall Refining Co., Bradford, Pa. (mail) 
Cambridge Rd., Albany, N. Y. 


New England Section 


Corey, Eddie De Wood (J) U. S. Coast 
Guard, 39 Boyden St., Brockton, Mass. 

LeBell, Clarence Edgar (J) draftsman, 
General Electric Co., River Works, West 
Lynn, Mass. (mail) 22 Henry Ave., Lynn, 
Mass. 


Northern California Section 


Reimann, Wm. C. (J) experimental test 
mechanic, Hall-Scott Motor Car Co., 2850 
Seventh St., Berkeley, Calif. (mail) 1041 
Talbot Ave., Albany, Calif. 


Northwest Section 


BonDurant, George E. (A) superinten 
dent, Spokane Pacific Line, Spokane, Wash. 
(mail) 12 W. Pacific. 

Johnson, Louis P. (A) salesman, Colyear 
Motor Sales Co., 1026 Third Ave., Spokane; 
Wash. (mail) 2323 W. Liberty Ave. 

Ogden, Edgar Bert (M) shop superinten- 
dent, Consolidated Freightways, Inc., Spo- 
kane, Wash. (mail) 1803 W. Jackson St. 

Spencer, Donald Bruce (M)_ production 
engineer, Western Gear Works, 417 Ninth 
Ave. S., Seattle, Wash. 

Thomasson, D. D. (A) sales engineer, 
Texas Co., 3123 Western Ave., Seattle, 
Wash. 


Oregon Section 


Deffenbaugh, John Raymond (J) senior 
engineering draftsman, U. S. Army Air 
Forces, 349th Sub-Depot, Army Air Base, 
Pocatello, Idaho (mail) 2546 Northeast 12th 
Ave., Portland, Ore. 


Peoria Group 


Johnson, William George (J) designer, 
Caterpillar Tractor Co., Peoria, Ill. (mail) 
1014 Hamilton Blvd. 

Tomkinson, Earl S. (M) layout drafts- 
man, Caterpillar Tractor Co., Peoria, Ill. 
(mail) 408 W. Lawndale Ave. 


Philadelphia Section 


Becker, Carl D., Capt. (S M) fuel and 
lubricant engineer, U. S. Army, Ordnance 
Department, Washington, D. C. (mail) 42 
E.. Lancaster Ave., Shillington, Pa. 

Gill, John Jay (A) supervising tool engi- 
neer, Machine and Tool Designing Co., Inc., 
Philadelphia (mail) 715 Valley Forge Ave., 
Trenton, N. J. 

Josephs, John Pearson (J) student engi 
neer, General Electric Co., Schenectady, 
N. Y. (mail) 738 N. 26th St., Allentown, 
Pa. 

Walker, Kenneth E. (M) chemist, E. I. 
du Pont de Nemours & Co., Inc., Ammonia 
Dept., Experimental Station, 1007 Market 
St., Wilmington, Del. 

Young, Frank C. (A) supervisor, equip- 
ment and transportation, State of New Jer 
sey, Highway Dept., State House Annex, 
Trenton, N. J. 


Pittsburgh Section 


Tomasic, Stephen Lawrence (A) propric 
tor, Steve's Automotive Machine Shop, 
Smithton, Pa. (mail) Box 743. 

Weber, Theodore R. (M) chief mechani 
cal engineer, railway steel-spring division, 
American Locomotive Co., 107 Gertrude St., 
Latrobe, Pa. 


St. Louis Section 


Dobeus, V. M. (M) chief engineer, Allis 
Chalmers Mfg. Co., Springfield, Ill. (mail) 
1920 S. Glenwood Ave. 

Muellerleile, Cecil E. (A) city sales man 


ager, Cities Service Oil Co., 1320 Macklind 
Ave., St. Louis, Mo. 


Southern California Section 


Atwood, Harold Luther (M) plant layout 
engineer, Vega Aircraft Corp., Dept. 39, 
Burbank, Calif. 

Heath, William C. (M) assistant chief en- 
gineer, Solar Aircraft Co., 1212 W. Juniper 
St., San Diego, Calif. 

Herman, E, S. (A) manufacturing engi- 
neer, plant engineering department 39, Vega 
Aircraft Corp., Burbank, Calif. (mail) 2008 
S. Campbell Ave., Alhambra, Calif. 

Sanborn, Daniel S. (J) engineer, Ryan 
Aeronautical Co., Engrg. Dept., San Diego, 
Calif. (mail) 4335 Del Mar Ave. 


Southern New England Section 


Katz, Edwin F. (J) draftsman, Pratt and 
Whitney Aircraft, Division of United Air- 
craft Corp., East Hartford, Conn. (mail) 
593 Farmington Ave., Hartford, Conn. 

Parker, Rayford R. (J) assistant service 
manager, diesel division, American Bosch 
Corp., Springfheld, Mass. (mail) 76 Kenyon 
St. 

Swenson, Arthur Bernhart (J) experi- 
mental test engineer, Pratt and Whitney 
Aircraft, Division of United Aircraft Corp., 
East Hartford, Conn. (mail) 34 Tower Rd. 

Tsacoyeanes, Archie J. (A) engine tester, 
Pratt and Whitney Aircraft, Division of 
United Aircraft Corp., Main St., East Hart- 
ford, Conn. (mail) 610 Fern St., West 
Hartford, Conn. 


Southwest Group 


Edwards, Roy E. (M) engineer, mechani 
cal research and development, Halliburton 
Oil Well Cementing Co., Duncan, Okla. 
(mail) Box 471. 


Syracuse Section 


Klejman, Nathan N. (M) senior operat 
ing engineer, Brevaire & Co., 19 Rector St., 
New York; Balch-Morris, Inc., Engrg. Dept., 
Seneca Falls, N. Y. (mail) Balch-Morris, 
Inc. 


Texas Section 


Breit, C. A. (M) mechanical engineer, 
Houston Electric Co., Houston, Tex. 

Halpenny, Lloyd J. (J) general group 
leader, Consolidated Aircraft Corp., Fort 
Worth, Tex. (mail) 4000 Curzon St. 

McDaniel, Edward Foy (A) assistant chiet 
engineer, aircraft and heater division, 
Guiberson Corp., Dallas, Tex. 

Sharp, Charles S. (A) district manager, 
Thompson Products, Inc., Cleveland (mail) 
3835 Potomac Ave., Dallas, Tex. 

Williams, James R. (J) research assistant, 
Guiberson Diesel Engine Co., 1000 Forest 
Ave., Dallas, Tex. (mail) 5731 Penrose St. 

Williams, Murphy M. (A) manager, mo- 
tor equipment department, Magnolia Petro 
leum Co., P. O. Box 900, Dallas, Tex. 


Washington Section 


Hurney, Thomas T. (A) © proprietor, 
Hurco Sales Co., 1425 N. Capitol St., Wash- 
ington. 

Weber, Barnett M. (J) senior industrial 
specialist, War Production Board, War 
Agencies Section, Railroad Retirement Bldg., 
Washington (mail) 3937 Pennsylvania Ave. 
S. E; 


Outside of Section Territory 


Davis, Tex., Capt. (A) U. S. Army, Ord- 
nance Department, Headquarters Ist Bat 
talion, 128th Ordnance, M. S. & E. Regi- 
ment, Atlanta Ord. Base, Atlanta, Ga. 

Friedle, Roy A. (A) president, general 
manager, Hancock Truck Line, Inc., Mead 
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Johnson Terminal, Evansville, Ind 


mail) 
Box 816 A, R. R. No. 3. 

Hart, R. Henry, Jr. (A) president. Hart's 
Automotive Parts Co., Chattanooga, Tenp. 
(mail) 1250 Market St. 

Hopkins, William Rogers (M) chief ¢. 
perimental engineer, Lycoming DP vision. 


The Aviation Corp., Williamsport, Pa. 
(mail) R. D. 2. 

Koetsch, Julius Frank, 2nd Lt. (|) ayia. 
tion cadet, U. S. Marine Corps Reserve, Air 
Corps, U. S. Naval Air Station, Miami, Fla. 

Rawlings, Leslie M. (J) test engineer. 
Lycoming Division, Aviation Corp., Wil- 
liamsport, Pa. (mail) 1120 W. Fourth St, 

Reel, Ralph M. (M) © superintendent, 
Pharis Tire & Rubber Co., Newark, Ohio, 

Schroter, Bernard H., Flight Lt. (M) en- 
gineer, Royal Canadian Air Force, Eastern 
Air Command Headquarters, Halifax, Nova 
Scotia. 

Westerberg, Howard A. (J) assistant in- 
structor, Army Air Forces Technical School, 
Chanute Field, Ill. (mail) 1340 J St., Lin- 
coln, Nebr. 


Foreign 


Parsons, S. F. H. (F M) chiet design en 
gineer, C. A. V., Ltd., Acton, London W. 3, 
England (mail) 33 Ramillies Rd., Bedford 
Park, London W. 4, England. 

Yager, Leland R. (J) engineer, Pan Amer 
ican-Grace Airways, Inc., Limatambo, Lima, 
Peru. 





Applications Received 





continued from page 65 


Wismeyer, Carl F., chief, automotive fiek! 
service, War Production Board, Washington, 
De: 


Wichita Section 


Baughman, George W., project engineer, 
Cessna Aircraft Co., Wichita. 

Wallace, Dwane L., president and general 
manager, Cessna Aircraft Co., Wichita. 


Outside of Section Territory 


Hardendorf, Foss M., supervisor, U. S. 
Naval Aviation Service School, Jacksonville, 
Fla. 

McDaniel, Lee L., owner, Lee L. Me- 
Daniel Automotive Maintenance & Repairs, 
Globe, Ariz. 

Niness, William E., sales manager, Fuller 
Mfg. Co.. Kalamazoo, Mich. 

Rote, Wendell W., superintendent of shop, 
City of Phoenix, City Hall, Phoenix, Ariz. 

Swifka, Robert John, draftsman, Austin 
Construction Co., Midland, Mich. 

Walston, John E., U. S. Army, War De 
partment, 10th Armored Division, Fort Ben 
ning, Ga. 


Foreign 


Emmott, Willie, director, Automotive 
Products Co., Ltd., Leamington Spa, }n- 
gland. 

Peterson, Gésta Fredrik, technical repre 
sentative, General Motors South African, 
Ltd., Port Elizabeth, S. A. 

Steele, Alfred Graham, Capt., Chief In 
spector of Mechanisation, London, F ngland. 

Thijssen, P., mechanical engineer, Cura 
caosche Petroleum Industrie Maatschapp, 
Curacao, N. W. I. 

Whyte, Thomas Robert Norman, admin 
istrative duties, Petroleum Board, Shell-Mex 
House, Strand, London, England. 

Willans, John Herbert, inspector in charze, 
British Overseas Airways Corp., Susse%, 
England. 
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